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ABSTRACT 


John Abbot (1751-ca. 1840), the English naturalist-artist, is best remembered for his paintings executed while he 
resided in Georgia. Little is known, however, about his activities when he lived briefly in Virginia from 1773 to 
1775. In the book The Natural History of the Rarer Lepidopterous Insects of Georgia, authored by J. E. Smith and 
J. Abbot in 1797, are 42 illustrations of butterflies and moths with accompanying text indicating their occurrence in 
both Virginia and Georgia. Some related correspondence with Abbot’s supporters confirms his natural history 


activities while in Virginia. 


Key words: butterflies, drawings, Georgia, moths. 


Most of the life and achievements of the English 
naturalist-artist John Abbot (1751-ca. 1840) have been 
well-studied and documented, especially his early years 
in London and later years in Georgia (Remington, 
1948; Stresemann, 1953; Rogers-Price, 1983; Simpson, 
1984; Wilkinson, 1984; Largen & Rogers-Price, 1985; 
Gilbert, 1998; Calhoun, 2006a, b, 2007a, b, c). Less 
well-known are his experiences and accomplishments 
during his brief residency in Virginia. In this paper we 
document a few of the butterflies and moths that Abbot 
reported from Virginia between 1773 and 1775. 

John Abbot was born in London in June 1751. His 
early life included experiences in natural history, such 
as illustrating and collecting insects. He was influenced 
and supported by the London naturalists Dru Drury 
(1725-1804) and George Edwards (1694-1773). He 
developed into a fine natural history illustrator as he 
drew larvae, pupae, and adult insects on_ their 
hostplants. His natural history interests were honed by 
reading John Lawson’s New Voyage to Carolina 
(1709), Mark Catesby’s Natural History of Carolina, 
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Florida and the Bahama Islands (1731-1743), and 
George Edwards’ A Natural History of Uncommon 
Birds (1743-1751). Abbot recalled that in 1772 he 
*began to entertain thoughts of going abroad to collect 
foreign insects myself,” adding, ’In the beginning of 
the year 1773, I was determined to come to America... 
had met with a hist[ory] of Virginia [probably 
Beverley, 1705] painted in such glowing Colours, & the 
Voyage there being much shorter, I determined on 
Virginia” (autobiography, “Notes on My Life,” MCZ, 
Harvard University; Remington, 1948). 

Abbot’s travel plans crystallized after he received a 
commission from the Royal Society, as well as from the 
London naturalists Dru Drury and Thomas Martyn 
(active 1760-1816), to collect American natural history 
specimens. Abbot left London in July 1773 aboard the 
Royal Exchange, arriving at the mouth of the James 
River in Virginia on 16 September 1773. On the ship he 
met Parke and Mary Goodall, who were returning with 
provisions for their store in Hanover County. The 
Goodalls invited Abbot to board at their home, where 
he would live for the next two years. Abbot carried a 
letter of introduction from Drury to James Greenway 
(ca. 1703-1794), a physician and botanist in eastern 
Dinwiddie County, Virginia, who had previously sent 
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natural history specimens to Drury. Drury also urged 
Abbot to contact Rev. Devereux Jarrett (1733-1801), 
another ardent botanist in Dinwiddie County who 
provided many insect specimens to Drury. Despite 
Drury’s encouragement to learn from these seasoned 
naturalists, their remote locations precluded visits from 
Abbot. Abbot therefore undertook his New World 
studies on his own, improving his skills over time as an 
artist and collector. Like a protective father cautioning 
his son, Drury advised Abbot to “steer clear of party 
affairs... am not ignorant of ye position of the 
Virginians & therefore would recommend it to you in a 
peculiar manner to avoid all disputes” (letter dated 10 
April 1774, Drury correspondence, The Natural History 
Museum, London [BMNH]). 

In April 1774, Drury acknowledged Abbot’s 
success in procuring insects, noting that he had 
collected 570 species, but asked, “will you not search 
into other parts of Natural History? Particularly the 
Mineralia” (Drury correspondence, BMNH). Abbot 
sent three shipments of insects to his English sponsors, 
but only one reached Thomas Martyn in London, the 
others were forever lost at sea. From the surviving 
shipment Drury took 10 insects, selecting only those 
Species represented by three specimens (letter from 
Drury to Abbot, 28 November 1774). Most of Abbot’s 
570 species were probably lost at sea because Drury 
anticipated a “grand collection” that never arrived. 

Based on a set of drawings and accompanying notes 
by Abbot, the English physician and naturalist James E. 
Smith (1759-1858) published in 1797 The Natural 
History of the Rarer Lepidopterous Insects of Georgia. 
The published volume consisted of text in English and 
French with 104 hand-colored engravings that were 
reproduced from Abbot’s drawings (Calhoun, 2006a), 
which included life-sized figures of the larva, pupa, and 
adult insect of each species, along with their hostplants 
(e.g., Fig. 1, front cover). Abbot’s detailed original 
drawings are currently preserved in the John Work 
Garrett Library, Johns Hopkins University, while his 
accompanying handwritten notes are deposited in the 
Linnean Society of London. Abbot entitled these 
drawings “A Natural History of North American 
Insects. Particularly those of the State of Georgia. 
Including the changes of the principal Insects of those 
parts, together with the plant or flower each species 
feeds on, in their Natural Colours. Drawn from Nature 
by John Abbot, many Years Resident in those parts. 
With Notes Scientific and Illustrative.” Smith edited 
Abbot’s notes for publication and occasionally altered 
their meaning. For example, Abbot remarked in his 
notes that the “Black & Yellow Swallow tailed 
Butterfly” (Papilio polyxenes F.) was “frequent in 
Virginia, but there is none in Georgia.” Smith changed 


Fig. 1. The Red-spotted Purple, Limenitis arthemis astyanax 
(F.), Plate 10 from /nsects of Georgia by J. E. Smith & 
J. Abbot (1797). 


this passage to read, “It is more frequent in Virginia 
than in Georgia.” Because Smith called the book 
Insects of Georgia, he obviously wanted all of the 
Species to occur there. As it turns out, Smith was 
correct about this butterfly; Abbot’s notes for later 
illustrations of this species indicate that it was “not 
common” in Georgia (Calhoun, unpubl. data). Abbot 
had no hand in the production of the book and was 
probably unaware of its publication for some time. By 
1813, however, he was referring to it in correspondence 
(Cahoun, 2007a). 

Bassett (1938) erroneously reported that the book 
included 24 references to butterflies and moths of 
Virginia, but it actually contains 42 such references 
(Table 1). The illustrations in Jnsects of Georgia 
constitute the principal available evidence for John 
Abbot’s natural history activities in Virginia. Abbot 
lived in Hanover County, thus his explorations were 
presumably limited to that area of eastern Virginia. 
Derived from Abbot’s notes, Smith wrote in the Preface 
of the book, “Georgia affords almost every Virginian 
species, along with many others.” Abbot remarked that 
he had failed to find in Virginia eleven of the species 
that he portrayed among this set of drawings. Most of 
these species are now known to occur in Virginia, 
including the large Cecropia Moth, MHyalophora 
cecropia (L.), which is a widespread resident. Fourteen 
species attributed to Virginia in the book were therein 
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Fig. 2. The Consort, Catocala consors (J. E. Smith), Plate 89 
from /nsects of Georgia by J. E. Smith & J. Abbot (1797). 


described by Smith as new to science. 

Abbot’s records continue to provide valuable insight 
into the past faunas of Virginia and Georgia. If valid, 
his Virginia record of The Consort, Catocala consors 
(J. E. Smith) (Fig. 2, back cover), represents only the 
second report of this moth in the state (S. M. Roble, 
pers. comm.). Abbot remarked in his notes that this 
species is “frequent in the Oak Woods both here 
[Georgia] & in Virginia” (Table 1). Of course, it should 
be kept in mind that similar species were confused in 
Abbot’s day and most remained unknown to science. 
This is also evident in Abbot’s illustrations of the 
“Dingy Skipper Butterfly” and the “Brown Skipper 
Butterfly,” both of which portray more than one species 
(Calhoun, 2006a) (Table 1). Abbot likely completed the 
drawings for Insects of Georgia between the years 1783 
and 1792 (Calhoun, 2006a), at least eight years after 
leaving Virginia. Although Abbot’s recollections were 
sometimes faulty (Calhoun, 2007a), the majority of his 
written and illustrated observations are accurate and 
historically relevant. 

Abbot became dispirited by the political atmosphere 
in Virginia, the loss of many of his specimens, and the 
meager insect populations there. William Goodall, a 
cousin of Parke Goodall who had lived in Georgia, 
convinced Abbot to move to Georgia in early December 
1775. It was there that Abbot expected a more favorable 


situation in which to improve his collecting and 
painting. Drury actually hoped that Abbot would 
relocate to Suriname in South America, an exotic 
locality where numerous natural history specimens had 
been obtained by prior explorers (letter dated 28 
November 1774, BMNH). For the next six decades 
Abbot continued to document the flora and fauna of 
Georgia, chiefly its birds and insects. Abbot’s 
contributions will continue to be studied by a host of 
librarians, entomologists, ornithologists, botanists, 
historians, and art connoisseurs. 
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ABSTRACT 


The goal of this study was to identify native Virginian plants used by the indigenous Powhatan Indians for 
medicine prior to English colonization. We compiled a database of traditional Powhatan medicinal plants by 
conducting literature surveys, assessing species nativity, and interviewing two members of the Pamunkey tribe. 
Plants were placed into broad treatment categories based on the area of body or symptoms treated by specific 
remedies. We identified 89 plants, representing 49 families, used for medicinal purposes by the Powhatan. Woody 
and herbaceous species were employed almost equally and most (89%) were perennial. Nearly half (49.3%) of all 
remedies involving woody species utilized the roots or bark alone. More than half of remedies involving herbaceous 
species used either the whole plant (22.0%), its leaves (18.6%) or the roots (33.9%). Only 15 remedies employed 
multiple parts of one plant while six called for multiple species. 


Key words: Ethnobotany, Powhatan Indian medicine, Pamunkey Indians, native plants, plant remedies. 


INTRODUCTION 


English explorers of the 16" and 17" centuries were 
certainly interested in the medicinal plant resources of 
North America. During the Voyages of Discovery, 
European explorers were exhorted by their governments 
and investors to seek out and record the uses of 
medicinal plants in the New World, including those 
remedies used by native peoples (Wear, 2000). Several 
native “cures” were imported and popularized in 
Europe, and the English recognized the profitability of 
this international medicinal trade. For example, Quinn 
(1970) states that the main practical reason for Samuel 
Mace’s voyage to North Carolina in 1602 was “...to 
bring back roots, bark, and leaves of vegetable products 
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of the area which had some value for medicine or for 
their odor.” Thomas Hariot also appealed to the 
profitability of natural medicinal resources when 
seeking to convince English individuals and investors 
to colonize North America (Hariot, 1969). An 
interpreter and intermediary for Sir Walter Raleigh’s 
first colonization attempt, Hariot lists several medicinal 
plants under the “marchantable commodities” found in 
“Virginia” (now Roanoke Island, NC). 

Englishmen such as John Smith met native 
Algonquian groups, known collectively as_ the 
Powhatan, when they began exploring and colonizing 
Virginia’s Coastal Plain. The name “Powhatan” refers 
to several tribes, including the Pamunkey, Mattaponi, 
Chickahominy, and Rappahannock, which lived in this 
region and were associated with the paramount 
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chiefdom created by the man Powhatan between the 
late 16" and early 17" century (Rountree, 1989). 

Unfortunately, recorded knowledge of medicinal 
plant use among the Powhatan prior to colonization is 
sparse. Most available works from the Colonial period 
were authored by Englishmen who did not always 
distinguish between the cultural practices of the 
Powhatan and other Native American groups with 
which they interacted, and the Powhatan themselves did 
not author cultural records until long after English 
settlement in Virginia (Rountree, 1989). In addition, 
many English authors claimed that knowledge of herbal 
remedies was not widespread among tribal members. 
Medically-trained minister John Clayton recorded in the 
late 1600s that herbal knowledge was held closely by 
the male Powhatan priests who dispensed the remedies 
(Hoffman & Clayton, 1964). Rountree (1989) confirms 
that a century after English colonization, 
“..[Powhatan] priests kept laymen almost totally 
ignorant...” of herbal remedies. Furthermore, although 
they were interested in North America’s natural 
medicinal resources, the English were certainly not 
always open to being instructed by a group they 
considered “inferior.” Indeed, the longer the Powhatan 
associated with the English, the less willing they were 
to provide the colonists with information about their 
medicinal and religious practices (Rountree, 1989). 
Finally, as a result of English colonization, the 
Powhatan were displaced and tribes were decimated by 
disputes and disease; correspondingly, knowledge of 
traditional medicinal plant use was largely lost. 

Despite these obstacles, it is still possible to 
construct a list of medicinal plants used by the 
Powhatan. The purpose of our study was to identify 
native Powhatan medicinal plants and to determine 
their traditional uses prior to European colonization. 
This research necessarily relies heavily on early English 
sources, slim first-hand accounts by remaining Virginia 
tribal members, and ethnobotanical work conducted 
among the Powhatan in the twentieth century. While 
several researchers have authored lists of Powhatan 
medicinal plants (e.g., Speck et.al., 1942; Rountree & 
Davidson, 1997; Moerman, 1998; Shufer, unpub. ms), 
these works often include plants that were introduced to 
North America by the colonists. In contrast, our study 
incorporates only those plants native to Virginia’s 
Coastal Plain and Piedmont. 

We recognize that Colonial English authors 
interpreted Powhatan medicine within their own 
cultural framework and that several of these authors 
wrote decades to centuries after colonization. In 
addition, enslaved Africans and other Native American 
groups may have influenced recorded remedies, and 
other unknown cultural and social lenses may have 
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been applied to the transmission of this knowledge 
(sensu Gleach, 1997; Williamson, 2003). By including 
only regionally native plants, we sought to control for 
these types of historical impacts to the data; however, 
due to the influences listed above, this compilation is 
largely theoretical. 

We classify and present the native plants by 
treatment category to facilitate drawing connections 
between different plants and their uses. This research 
was intended to add to the record of historical 
Powhatan medicinal practices and to potentially act as a 
source of information for modern drug development. As 
our goal is to make this information accessible to 
contemporary researchers, we have reported the data in 
categories familiar to a 21“ century audience. However, 
note that colonial English authors as well as original 
Powhatan practitioners categorized remedies according 
to their own cultural context and understanding of 
medicinal practices. Hence, our categories are only 
tangentially related to original Powhatan healing 
perspectives. Further anthropological research on the 
Powhatan’s view of medicinal practices and_ their 
translation by colonial English authors would be a 
worthwhile future endeavour. 


METHODS 
Study Area 


The Powhatan occupied the Coastal Plain region of 
Virginia, which is the easternmost physiographic 
province in the state and abuts the Piedmont Plateau 
region. Four major tidal rivers drain the Northern 
Coastal Plain, dividing it into three peninsulas and 
emptying to the east in the Chesapeake Bay; these 
rivers include the Potomac, Rappahannock, York, and 
James. Numerous tribes were incorporated into 
Powhatan’s paramount chiefdom; in 1607 they 
inhabited the region between the Potomac River on 
Virginia’s Northern Neck and the James River on the 
southeastern peninsula (Rountree, 1989). The Coastal 
Plain is broad, low, and terraced, with sandy soils 
intermixed locally with gravels, clays, and shells, and 
its highest elevation is only approximately 250 feet (76 
m) at its western edge (Virginia Department of 
Conservation and Recreation, 2008). The Coastal Plain 
includes a variety of habitats, from the marshes and 
bays of the Eastern Shore to freshwater and saltwater 
tidal wetlands as well as upland systems. 

Virginia’s relatively warm temperatures and 
proximity to warm ocean currents allow many southern 
plant species to reach the northern limit of their range in 
the state, giving Virginia a diverse flora (Harvill et al., 
1993). Historically, the Coastal Plain was dominated by 
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oak/chestnut hardwood forests; however, modern 
development and forestry practices have produced a 
shift toward forests increasingly dominated by pines 
such as loblolly pine (Pinus taeda L.) (Virginia 
Department of Conservation and Recreation, 2008). See 
Rountree (1989) and Rountree & Davidson (1997) for 
further information about Powhatan cultural practices 
and the role of medicine and healers in their society. 


Database Development 


To develop a list of Powhatan medicinal plants, we 
used (1) primary and secondary literature surveys, and 
(2) ethnobotanical interviews. Plant nomenclature 
follows the USDA Plants Database (US Dept. 
Agriculture, 2008). 


Literature Surveys 


We consulted primary sources from the 1600s and 
1700s written by English explorers, gentlemen, and 
entrepreneurs about the cultural practices of the 
Virginia Indians (e.g., Beverley, 1947; Hoffman, 1964; 
Hariot, 1969; Strachey, 1998). For each source, we 
noted references to particular medicinal plants and 
attempted to identify those plants to the species level 
using given scientific or common names. We accepted 
species-level identifications proposed by the modern 
editors of these works as well as authors such as Merrill 
& Feest (1975) and Rountree (1989). 

In situations where only a generic or common name 
was available, we applied a specific name based on 
nativity and regionalism. For example, various primary 
authors listed “sassafras” as a medicinal plant (e.g., 
Hoffman, 1964; Hariot, 1969): we listed this as the tree 
Sassafras albidum (Nutt.) Nees., a species native to 
Virginia and found throughout the state. In some cases, 
identification to the subspecies or variety level was 
possible based upon nativity and regionalism (1.e., only 
one subspecies or variety occurs in Virginia). These 
detailed identifications can be found in Appendix 1. For 
the purposes of this paper, we maintained 
identifications at the species level except in cases where 
plants originally reported as full species (e.g., 
Sambucus canadensis) have been reclassified (now 
Sambucus nigra ssp. canadensis). 

We also consulted medicinal herb use compilations 
by modern authors (Speck et al., 1942; Rountree & 
Davidson, 1997). We _ accepted the taxonomic 
identifications provided by the authors of these 
secondary sources, and included all regionally native 
plants and their uses attributed to a particular Powhatan 
tribe, including the Pamunkey, Mattaponi, and 
Rappahannock. We also included plants attributed to 


“Virginia Indians”, the “Algonquian”, or to “Indians” 
generally, if the source listed such plants as used by 
Indians among the early colonists; however, we 
recognize that such inclusions are certainly 
hypothetical. If a plant was recorded as a Powhatan 
medicinal but the use was non-specific (i.e., simply 
listed as “medicine”’), we followed Rountree & 
Davidson’s (1997) information on how the plant was 
used by geographically close tribes such as the 
Mohegan, Iroquois, and Cherokee. In the few cases 
where such information was unavailable for nearby 
tribes, we included general information on the plant’s 
use among unspecified North American Indians (e.g., 
see Jamestown-Yorktown Foundation, Outreach 
Education and Special Services. 2003). Again, these 
uses are simply educated guesses as to the real use of a 
plant by the Powhatan. See Appendix | for a detailed 
account of each plant with notes on where we obtained 
information about its use as a Powhatan medicinal. We 
did not include any plants that were ambiguously 
described, non-native, or unavailable on the Virginia 
Coastal Plain or Piedmont. 


Ethnobotanical Interviews 


Initially, we intended for this study to rely on 
interviews with extant members of Virginia Indian 
tribes, specifically the Pamunkey and Mattaponi. 
However, we encountered two major obstacles. First, 
tribal members stated that much herbal knowledge had 
passed away with their grandparents’ generation. 
Second, although the tribal members with whom we 
spoke were exceedingly courteous and cooperative, 
they stated that other members would be reluctant to 
participate in this research given past interactions with 
non-tribal individuals. Consequently, only two 
Pamunkey tribal members, both knowledgeable of 
tribal use of plants, were willing to sit for an interview. 
These individuals were provided with a brief survey, 
created by the authors in conjunction with Dr. W. Ryan 
(2007 pers. comm.), which followed anthropological 
guidelines for informed consent and confidentiality. 

Interviews were conducted in February 2007, on the 
Pamunkey Reservation in southeastern Virginia. 
Participants received a paper copy of the survey 
questions, with a written disclaimer at the beginning of 
the survey. The disclaimer stated that participation in 
the survey was voluntary and anonymous, and _ that 
participants would not be held in any way responsible 
for their comments. Participants were assured that 
responses would only be used for the purposes of the 
research project and for education. These terms were 
also stated verbally and verbal consent was obtained 
before continuing with the survey. The survey itself 
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was conducted verbally, with the interviewer taking 
notes on participant responses to each question. The 
survey consisted of 11 questions, assessing the extent of 
the participant’s general knowledge of medicinal plants, 
as well as their specific knowledge of individual plants 
and remedies. Questions addressed plant identification, 
remedy preparation, whether or not the participant had 
used or observed the use of a given remedy, their 
opinion of its effectiveness, how long the plant had 
been used by tribal members, how the individual 
learned of its use, any non-medicinal uses of a given 
plant, and questions related to whether the authors 
could observe its preparation or use. We also asked 
whether a participant could suggest other sources of 
information (written or oral) regarding medicinals. 
Since participants were only familiar with the common 
names of plants, we assigned a scientific name based on 
the given name and description of the plant; for 
example, one participant identified the “black cherry” 
as a medicinal, and we listed this as Prunus serotina. 
While only two members of the tribe were willing to 
meet with us, we decided to include their input in this 
study as it provided useful information that verified 
small portions of the literature. 


Database Construction 


For each plant, we determined nativity and 
distribution in Virginia using the Digital Atlas 
of the Virginia Flora database (2009). While we 
acknowledge that plant abundance and distribution can 
and likely has changed in the last four centuries, current 
state-wide abundance and distribution patterns can still 
provide some idea of the likelihood that a particular 
plant was used among the Powhatan dwelling on 
Virginia’s Coastal Plain. We did not include plants in 
our list that are not found in Coastal Plain or nearby 
Piedmont habitats. 

In addition, we compiled information on _ local 
common names and the medicinal uses attributed to 
each plant, including any available information on their 
collection, preparation, and prescription. We classified 
medicinal uses into broad categories in order to better 
understand the number and types of plants used for 
particular ailments and to evaluate possible connections 
between remedies and their means of efficacy. We 
categorized plants into the following groups: Analgesic, 
Animals (Treatment for and Treatment from), Bowels, 
Eyes, Fever, Gynecology, Joints/Bones/Muscles, 
Lungs, Mouth/Throat, Nervous System/Blood, Other, 
Sedative, Skin, Stimulant, Stomach, Wounds (external), 
and Venereal. Plants were categorized based on their 
effect or the area of the body that they were diagnosed 
to treat. If plants were used for multiple remedies, they 


NO. 35, 2010 


were placed into each appropriate category. 
“Analgesics” include any plant designated as a pain 
reliever. “Animals (treatment for)” includes veterinary 
aids and plants purported to improve hunting success. 
“Animals (treatment from)” includes plants indicated 
for bites or pest removal. “Bowel” remedies include 
plants used to treat kidney problems, hemorrhoids, and 
diarrhea, or those used as a laxative or purge; in cases 
where an author listed a plant as a “purge” but did not 
specify whether that plant acted as an emetic or 
laxative, we have listed the plant in both the “Bowel” 
and “Stomach” categories. The term “purge” was used 
in the 17", 18", and 19™ centuries to refer to emptying 
either the bowels or stomach (Oxford English 
Dictionary, 2008). The “Eyes” category includes plants 
used to treat various eye afflictions, and “Fever” applies 
to plants used to reduce either fever from illness or 
inflammation from injury. “Gynecology” includes 
plants used during menstruation, childbirth, and for 
treatment of infants. “Joints/Bones/Muscles” includes 
plants indicated for joint and limb pain or rheumatism, 
“Mouth/Throat” includes those for sore throat or thrush, 
and “Lungs” includes those for coughs, congestion, and 
other breathing difficulties. Plants used in blood tonics 
or “nerve medicines” are listed under “Nervous 
System/Blood”, and those acting as tonics or 
hallucinogens are recorded under “Stimulant.” Skin 
afflictions such as poison ivy rash, boils, bruises, sores, 
and other infections are listed under “Skin.” “Stomach” 
includes those plants used as purges, emetics, and 
appetizers, as well as those used to treat problems such 
as dyspepsia and stomach pain. Finally, all plants used 
to treat superficial wounds are listed under “Wounds 
(external)” and one used to treat syphilis under 
“Venereal.” Any plant whose use did not fit into these 
categories was listed under “Other”; examples include 
plants used for hair washes, chills, poisons, or panaceas. 


RESULTS 


We identified 89 plants, representing 49 families 
that were used for medicinal purposes by the Powhatan 
tribes. Of these, 38 genera (42.7%) were woody, 48 
herbaceous (53.9%), and three were graminoids (3.4%). 
82 of these plants were identified to species, and 73 of 
these were perennials (89.0%), six were annuals 
(7.3%), and three were facultative annuals (3.7%). Of 
the 89 plants identified, 25 species were categorized by 
Shufer (unpub. ms) only as “medicine” of the 
Mattaponi and Pamunkey tribes (see Appendix 1). We 
found no additional information concerning their use in 
this source or others consulted in our literature survey. 
Information on both the indication and the plant part(s) 
used for the corresponding remedy was available for 57 
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species. There were 16 species that were ascribed for 25 
indications, but no information was available as to 
which plant part (e.g., roots, leaves, berries, etc.) was 
used in the remedy for those indications. Of these 16 
species, seven plants occur only in this category; as 
such, the remaining nine species are also included in the 
total of 57 described above. 

Some plants were used for multiple indications 
within a single medicinal category. Some species were 
also used for different indications in multiple medicinal 
categories. For example, Sassafras albidum appears in 
seven categories and was used to treat nine different 
indications. Overall, there were 129 different medicinal 
uses described for plant parts taken from the 57 plants 
in our list. Remedies generally called for one specific 
part of a plant (e.g., leaves, flowers, stems, or roots), 
although some remedies utilized multiple parts of one 
plant or of several different plants. 

Of the 57 plants, 25 were woody species, 31 were 
herbaceous, and 1 was a graminoid. Parts from woody 
plants were used alone in 65 different remedies, parts 
from herbaceous species were used alone in 53 different 
remedies, and the roots from the graminoid 
Andropogon glomeratus were used alone in three 
remedies: for hemorrhoids, itch, and poison ivy. Five 
remedies combined woody and herbaceous species, one 
remedy combined parts from two woody species, and 
one remedy combined parts from two herbaceous 


species. Finally, there was one remedy where a plant 
part was specified (ie, sap from Liquidambar 
styraciflua), but the use of the resultant “medicine” was 
not. Note that for treatments in which two different 
plants were combined, the remedy may be listed under 
both plant constituents in the following results and in 
Appendix 1. 


Woody Species 


Sixteen treatments called for only the root or root 
bark of a single plant, and nineteen only bark (Table 1). 
There were four remedies each that called for only the 
sap or only the twigs/branches of the plant. Three 
remedies each called for only leaves or the whole plant. 
Two remedies each involved only berries, only buds, or 
only the wood. Only one remedy, a tonic, was made 
using two parts of the same plant: the bark and leaves 
of Quercus rubra. There were nine remedies that called 
for either of two parts from the same plant. For 
example, a remedy for dyspepsia called for either the 
runners or berries of Rubus spp. Six remedies involved 
combinations of parts from two plants. Of the latter six, 
five were combinations of plant parts from both woody 
and herbaceous species that were mixed to create the 
remedy. There were six additional treatments that called 
for woody species, but no information was available on 
which part of the plant was used. 


Table 1. Powhatan use of woody species in medicinal remedies. Column 2: the number of different species from 
which a plant part was harvested. Column 3: the number of remedies that called for a given plant part. Column 4: the 
proportion of all remedies that called for that particular plant part. There was one additional remedy (not shown) that 
called for the sap of a woody species, but did not specifiy the use of the resultant medicine. The dashed line 
separates remedies that only called for a single plant part from those that designated multiple parts. 


Plant part used in remedy 


Bark 11 
Roots 7 
Sap 4 
Twigs or branches 3 
Whole plant 1 
Leaf 3 
Berry 2 
Bud 2 
OO ae ais Se WPL oY «5 Dn oR: vo 
One OR another part of the same plant i 
(e.g., berries OR runners) 

Combinations of two different species 5 
Two parts of the same plant 

(e.g., bark AND leaves) 1 
Total 47 total 


(25 unique spp.) 


Number of species 


Number of remedies Proportion of total (%) 


19 26.8 
16 22.5 
4 5.6 
4 5.6 
3 42 
3 42 
Z 2.8 
2 2.8 
EL. 2, eo, 2, ee, a oJ. 
9 eRe 
6 8.5 
| 1.4 
71 100.0 
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Table 2. Powhatan use of herbaceous species in medicinal remedies. Column 2: the number of different species from 
which a plant part was harvested. Column 3: the number of remedies that called for a given plant part. Column 4: the 
proportion of all remedies that called for that particular plant part. The dashed line separates remedies that only 
called for a single plant part from those that designated multiple parts. 


Plant part used in remedy 


Roots 11 
Whole plant 12 
Leaf 8 

Sap ] 
Berry 1 
ICUS « web emai sone an al oe ae Sine es ee 
Combinations of two different species 5 

One OR another part of the same plant 3 
(e.g., berries OR runners) 

Total 42 total 


Number of species 


Number of remedies Proportion of total (%) 


20 33.9 
13 22.0 
11 18.6 
pi 3.4 
1 1.7 
2 eA ew lee ws soe ee soe wee we ieee me 
6 10.2 
5 8.5 
39 100.0 


(31 unique spp.) 


Herbaceous Species 


Twenty treatments called just for the plant roots, 
while thirteen called for the entire plant (Table 2). 
Eleven remedies used only the leaves of an herbaceous 
species. Two remedies involved sap, and one remedy 
each specified only berries or stems. There were five 
remedies that called for either one or another plant part. 
For example, either the seeds or leaves of Phytolacca 
americana could be used to treat symptoms of 
rheumatism. Six remedies involved combinations of 
parts from two plants. Five were mixtures of 
herbaceous and woody species, while the last remedy (a 
skin ointment) combined two herbaceous species. There 
were nine species ascribed for 14 additional indications 
(other than just “medicine”), but no information was 
available as to which part of the plant was used in the 
treatments. 


Graminoids 


Andropogon glomeratus roots were used in 
hemorrhoid, poison ivy, and itch remedies. No specific 
information on medicinal use was available for the 
other two graminoids identified: Leersia oryzoides and 
Phragmites australis (see Appendix 1). 


Detailed Results By Treatment Category 


Following are detailed results from each broad 
treatment category. No specific results are discussed for 
the following categories: “Analgesic,” “Venereal,” and 
“Other.” There was only one plant in each of the former 
two categories, with specific preparation information 


available for only one (Liriodendron tulipifera, leaves 
used to relieve neuralgic pain). The latter category 
contained 20 plants, but their uses and preparations 
were so varied that meaningful patterns could not be 
discerned. Information on the plants in these categories 
is available in Appendix 1. 


Animals (Treatment for) 


We placed one herbaceous and two woody species 
in this category. Two trees were utilized to cure 
distemper in dogs: Liquidambar styraciflua and Pinus 
echinata. Sap of L. styraciflua was placed in the dog’s 
nose and the dried and grated bark of P. echinata was 
combined with the animal’s food (Speck et al., 1942). 
The third plant, Angelica venenosa, was reportedly used 
by the Powhatan to gain success in hunting; a hunter 
released the odor of this herbaceous plant by rubbing it 
between his hands, supposedly attracting deer 
(Hoffman & Clayton, 1964; Rountree, 1989). 


Animals (Treatment from) 


All three plants in this category are herbaceous; two 
are perennials (Aristolochia serpentaria and Asclepias 
tuberosa) and one is an annual (Hedeoma pulegiodes). 
Both perennials were used to treat snake bite (Speck et 
al., 1942; Rountree & Davidson, 1997), and A. 
serpentaria was also used for spider bites (Speck et al., 
1942). In both cases, plant parts were applied externally 
to the injury. The roots of A. serpentaria were mashed 
in a mixture and applied as a salve, while A. tuberosa 
leaves were applied as a poultice to bites (Speck et al., 
1942). The dried leaves of H. pulegiodes were supposed 
to deter fleas if kept in a room (Speck et al., 1942). 
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Bowels 


The following perennial herbs were all used as 
purges: Angelica venenosa (Hoffman & Clayton, 1964), 
Apocynum cannabinum (Hoffman, 1964; Merrill, 
1975), Euphorbia corollata, E. ipecacuanhae, Iris 
verna, Triosteum perfoliatum (Hoffman & Clayton, 
1964; Rountree, 1989), and Phytolacca americana 
(Speck et al., 1942). Of these seven plants, specific 
preparation information was available for only three 
(Euphorbia spp. and T. perfoliatum), in each case, the 
root was used. 

The perennial herbs A. venenosa and Podophyllum 
peltatum were used as laxatives (Hoffman, 1964; 
Rountree & Davidson, 1997). Information on 
preparation is only available for mayapple (P. peltatum) 
and from nearby tribes (Cherokee, Iroquois, and 
Delaware), who made a root tea for this purpose 
(Rountree & Davidson, 1997). 

Of the seven species listed specifically as diarrhea 
remedies, five were woody: Cornus florida, Juglans 
nigra, Ulmus rubra, Rubus hispidus, and Rubus spp. 
Four of these woody species were used in remedies 
involving the roots or root bark. The Powhatan steeped 
the root bark of C. florida and J. nigra and drank the 
resulting liquid (Speck et al., 1942). The boiled or 
steeped roots of the two Rubus species were also used, 
and berries may have been steeped for a tea (Speck et 
al., 1942; Rountree & Davidson, 1997). The bark from 
U. rubra was employed in an unspecified way by 
Native Americans (Jamestown-Yorktown Foundation, 
2003; interview participant, pers. comm.). Two 
perennial herbaceous species, Hieracium scabrum and 
H. venosum were incorporated in diarrheal remedies 
(Speck et al., 1942; Rountree & Davidson, 1997). 
Preparation information is only available for the first 
species, in which the treatment involved either chewing 
the leaves or steeping them and drinking the “broth” 
(Speck et al., 1942). 

Three of the plants used to treat diarrhea were also 
used for dysentery: J. nigra, R. hispidus, and Rubus 
spp. For the first species, a tea made from the steeped 
root bark was used as a treatment (Speck et al., 1942). 
The berries or roots of R. hispidus were turned into a 
wine used to combat this ailment, and the same plant 
parts from available Rubus spp., steeped to make a tea, 
were also used (Speck et al., 1942; Rountree & 
Davidson, 1997). Angelica venenosa, Liquidambar 
styraciflua, Phytolacca americana, and Quercus rubra 
were also utilized in dysentery remedies. Preparation 
information is unavailable for A. venenosa (Hoffman & 
Clayton, 1964). The dried bark of sweetgum (LZ. 
styraciflua) was steeped to make an infusion, and was 
usually mixed with an equal amount of Q. rubra (red 


oak) bark (Speck et al., 1942). Steeped pokeberries (P. 
americana) were also taken for dysentery (Speck et al., 
1942). Therefore, of the seven plants discussed, one 
remedy called for root bark, two for berries or roots, 
one just for berries, and one for a mixture of dried bark 
from two species. All remedies were taken internally; 
most were steeped as a tea. 

Two external hemorrhoid applications were 
recorded; the first involves the graminoid Andropogon 
glomeratus, the roots of which were combined with lard 
to make a salve (Speck et al., 1942). In the second 
remedy, P. americana roots were placed in a bucket 
and covered with boiling water; the patient sat over the 
bucket in order to get relief from the steam (Moerman, 
1998). The Rappahannock also took small pills of 
hardened sap from Pinus virginiana to treat kidney 
problems (Moerman, 1998). 


Eyes 


Four perennials were used to treat eye ailments: 
Monotropa uniflora, Acer rubrum, Sassafras albidum, 
and Ulmus rubra (Speck et al., 1942; Rountree & 
Davidson, 1997; Moerman, 1998; Medical Economics 
Company, 2000; Jamestown-Yorktown Foundation, 
2003; interview participant, pers. comm.; Shufer, 
unpub. manuscript). The latter three plants are woody 
species while the first is herbaceous. All remedies 
involving the woody species utilized their bark, and all 
applications were external. In the case of A. rubrum, 
preparation information is only available from the 
nearby Cherokee and Iroquois, who used bark 
decoctions (Rountree & Davidson, 1997). For both S. 
albidum and U. rubra, the inner bark was made into 
eyewash (using boiling water); branch pith or 
pulverized bark may have also been used (Rountree & 
Davidson, 1997). For the herbaceous species, juice 
from the pulverized plant was mixed with water to act 
as an eye lotion (Jamestown-Yorktown Foundation, 
2003). 


Fever 


Four woody species were used to treat fever: Aralia 
spinosa, Magnolia virginiana, Sassafras albidum, and 
Ulmus rubra (Speck et al., 1942; Hoffman, 1964; 
Rountree & Davidson, 1997). The roots from both A. 
spinosa and S. albidum were used in remedies; 
however, the former plant’s roots were mixed with 
other ingredients as a decoction and applied as a salve 
(Speck et al., 1942), while the latter plant’s roots were 
scraped and steeped in boiling water and drunk as a tea 
(Speck et al., 1942). Aralia spinosa was also used for 
treating inflammation (Speck et al., 1942). Preparation 
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information was unavailable for M. virginiana. For 
U. rubra, we found general information that Native 
Americans used the pulverized bark, but there was no 
specific information regarding Powhatan preparation or 
administration (sensu Jamestown-Yorktown Founda- 
tion, 2003; interview participant, pers. comm.; Shufer, 
unpub. ms). 

Three herbaceous species were also used to treat 
fever: Hexastylis virginica, Monarda punctata, and 
Nuphar lutea. Remedies involving H. virginica and N. 
lutea both required leaves, but were administered 
differently. The green or dried leaves of H. virginica 
were steeped and made into a tea, whereas the leaves of 
N. lutea were parched and bound over sores to relieve 
associated fever and inflammation (Speck et al., 1942). 
The Powhatan also used M. punctata for fever; nearby 
tribes such as the Cherokee, Iroquois, and Delaware 
made a tea from the whole plant (Rountree & Davidson, 
1997). 


Gynecology 


Aletris farinosa, Hedeoma pulegioides, and Lindera 
benzoin were all used to make teas that were drunk to 
relieve menstrual symptoms. Remedies involving the 
two herbaceous plants called for the whole plant, 
steeped to relieve “female troubles” or menstrual pains 
(Speck et al., 1942). The Powhatan also made a tea 
from handfuls of L. benzoin twigs to relieve menstrual 
pain or correct delayed menses (Speck et al., 1942. 

Impatiens capensis, an herbaceous species, and 
Ulmus rubra, a woody species, were both used to assist 
childbirth (Rountree & Davidson, 1997; sensu 
Jamestown-Yorktown Foundation, 2003). Specific 
information on preparation and use comes from nearby 
tribes (Cherokee, Iroquois) or Native American use 
generally. The stems of /. capensis were used (Rountree 
& Davidson, 1997), whereas the boiled roots of U. 
rubra were made into a tea (sensu Jamestown- 
Yorktown Foundation, 2003). 


Joints/Bones/Muscles 


For joint aches or rheumatism, the Powhatan made 
remedies from Phytolacca americana and Sambucus 
nigra ssp. canadensis. They steeped and fermented the 
seeds of the former and the berries of the latter to make 
a wine to treat symptoms. They may have also used a 
fermented leaf infusion or boiled leaves from P. 
americana as a remedy (Speck et al., 1942; Westbrooks 
& Preacher, 1986; Rountree & Davidson, 1997; 
Moerman, 1998). 

Cicuta maculata and Quercus alba (or other species 
of oak and soft woods) were used to remedy limb and 
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joint pain. Information on the use of water hemlock (C. 
maculata) comes from the nearby Iroquois, who used 
the root or the whole plant in a poultice that was also a 
remedy for lameness and sprains (Rountree & 
Davidson, 1997). With oak, the Powhatan purportedly 
cut soft wood from the knots, placed it on the injured 
part and made a running sore to ease joint and limb pain 
(Beverley, 1947). Additionally, Polygonum biflorum 
was used as an orthopedic aid, with its roots made into 
a decoction and salve to relieve cuts, bruises, and sores 
(Moerman, 1998). 


Lungs 


One woody and two herbaceous species were used 
in cough remedies: Prunus serotina, Asarum 
canadense, and Hexastylis virginica. For the woody 
species, the Powhatan steeped the bark or berries of P. 
serotina (Speck et al., 1942; Rountree & Davidson, 
1997). For the herbaceous species, they used the root 
from A. canadense (Rountree & Davidson, 1997) and a 
leaf tea from H. virginica specifically to treat whooping 
cough symptoms (Speck et al., 1942). 

Hexastylis_ virginica, Juniperus virginiana, and 
Pseudognaphalium obtusifolium were treatments for 
asthma or shortness of breath (Speck et al., 1942: 
Rountree & Davidson, 1997). The Powhatan steeped 
the berries of J. virginiana with H. virginica leaves to 
treat symptoms, while they also boiled H. virginica 
leaves alone (Speck et al., 1942). The dried leaves of P. 
obtusifolium were smoked in a pipe and the dried stems, 
steeped to make a tea, were also curatives (Speck et al., 
1942; Rountree & Davidson, 1997). 

Finally, two plants were used for specific 
pulmonary complaints. Nearby Cherokee and Iroquois 
used Hamamelis virginiana bark in a tuberculosis 
remedy (Rountree & Davidson, 1997), and Native 
Americans also used the pulverized bark of Ulmus 
rubra to treat respiratory infections (sensu Jamestown- 
Yorktown Foundation, 2003; interview participant, 
pers. comm. ). 


Mouth/Throat 


The Powhatan reportedly steeped the bark of 
Diospyros virginiana to make a tea to treat sore throat. 
The inner bark was also steeped to make a wash to cure 
thrush (Speck et al., 1942). 


Nervous System/Blood 
Three plants were used as blood medicines or 


purifiers: Eupatorium purpureum, Cornus florida, and 
Sassafras albidum (Speck et al., 1942; interview 
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participant, pers. comm.). Preparation information 1s 
available for the two woody species, and both remedies 
required that the roots be steeped and the resulting 
liquid drunk. In the case of C. florida, the remedy 
specified that the root bark (as opposed to generalized 
“roots”) be used to make the tea. (Speck et al., 1942). 
Angelica venenosa was purportedly prescribed to treat 
“vapours”, a vague ailment described by English 
physicians of the Colonial period (Hoffman & Clayton, 
1964). 


Skin 


To treat poison ivy rashes, the Powhatan remedies 
involved Andropogon glomeratus, Fagus grandifolia, 
Impatiens capensis, and Phytolacca americana. The 
roots of the graminoid A. glomeratus and _ the 
herbaceous P. americana were steeped and applied to 
the affected area; individuals may have also taken an 
infusion of A. glomeratus (Speck et al., 1942). The bark 
of F. grandifolia was made into a wash (Speck et al., 
1942), and nearby Cherokee and Iroquois used the juice 
from whole plants of /. capensis for the same purpose 
(Rountree & Davidson, 1997). 

Cures for boils utilized Aralia spinosa, Rubus 
hispidus, Arisaema triphyllum, and Nuphar lutea. Roots 
of A. spinosa, boiled and mixed with other ingredients, 
were applied as a salve (Speck et al., 1942). The 
pulverized dried root of A. triphyllum was also applied 
externally as a poultice (Speck et al., 1942). 
Alternatively, patients drank a steeped leaf tea or 
infusion of R. hispidus (Speck et al., 1942), while the 
leaves of N. /utea were warmed and then applied to 
boils (Speck et al., 1942). 

Three woody and one herbaceous species were used 
to treat sores: A. spinosa, Hamamelis virginiana, 
Sambucus nigra ssp. canadensis, and Polygonatum 
biflorum. Many different plant parts were used in 
remedies. For the woody species, the Powhatan applied 
a tea made from A. spinosa (Speck et al., 1942). Nearby 
Cherokee and Mohegan also treated this ailment with a 
leaf or twig tea made from H. virginiana, although no 
information is available on their method of 
administration (Rountree & Davidson, 1997). The bark 
of S. nigra was mixed with grease and stewed P. 
biflorum berries to make a salve (Speck et al., 1942). 

Arisaema triphyllum, H. virginiana, P. americana, 
and P. biflorum were also used on bruises. The nearby 
Cherokee and Mohegan made a leaf or twig tea from H. 
virginiana, the only woody species (Rountree & 
Davidson, 1997). The crushed whole plant of A. 
triphyllum was used in a poultice for bruises (Rountree 
& Davidson, 1997), and the boiled roots of P. biflorum 


were boiled to syrup and applied as a salve (Speck et 
al., 1942). 

Two cures were available for warts. The milky sap 
of fresh Asclepias syriaca was rubbed on warts (Speck 
et al., 1942), as were the mashed, buried, and dug roots 
of Phytolacca americana. Milkweed (A. syriaca) and 
red mulberry (Morus rubra) were also described as a 
cure for ringworm, and in both cases, the sap from the 
plant was rubbed on the skin (Speck et al., 1942). 
Angelica venenosa and Sanguinaria canadensis were 
combined with bear grease to make lotion applied to the 
skin after bathing, which was supposed to close the 
pores, make the skin supple, and promote nimbleness 
(Beverley, 1947). 

Several plants are described as treatments for 
“swellings.” A poultice of the crushed whole plant of A. 
triphyllum (Rountree & Davidson, 1997), a strong wash 
made from the top branches of Pinus echinata (mixed 
with other ingredients), and the stewed berries of P. 
biflorum (mixed with S. nigra bark and_ other 
ingredients) applied as a salve were all recorded as 
remedies (Speck et al., 1942). 

Finally, there were several plants used for individual 
complaints from burns to chilblains, and ointments to 
cauterization. All of the remedies include various plant 
parts, were applied externally, and are summarized in 
Appendix 1. 


Stimulant 


Most of the plants in this category were prescribed 
as tonics. Seven species were used for tonics, two of 
which were herbaceous. For the herbaceous species, 
Powhatan adults steeped the dried leaves of Eupatorium 
perfoliatum to make a tea (Speck et al., 1942). Nearby 
Iroquois and Delaware made a tea from the roots of 
Podophyllum peltatum (Rountree & Davidson, 1997). 
For the woody species, the Powhatan steeped the roots 
of Sassafras albidum (Speck et al., 1942; Rountree & 
Davidson, 1997, interview participant, pers. comm. ). 
The root bark of Cornus florida was made into a tea 
(Speck et al., 1942) as was the bark of Prunus serotina 
(Speck et al., 1942: interview participant, pers. comm.) 
and Quercus rubra (mixed with its leaves) (Speck et al., 
1942). Finally, a wine from the berries of Rubus 
hispidus was also used (Speck et al., 1942). 

Two plants acted specifically as stimulants or 
hallucinogens: Liriodendron tulipifera and Magnolia 
virginiana. Both indications involved bark; for the first 
species, the green bark was chewed, while for the 
second, the individual breathed in the scent of leaves 
or bark placed in their cupped hands (Speck et al., 
1942). 
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Stomach 


Over half of the plants in this category are indicated 
as purges or emetics, and six are herbaceous while only 
two are woody. The herbaceous species include 
Apocynum  cannabinum, Euphorbia corollata,  E. 
ipecacuanhae, Iris verna, Phytolacca americana, and 
Triosteum perfoliatum (Hoffman & Clayton, 1964; 
Merrill & Feest, 1975; Rountree, 1989; Rountree & 
Davidson, 1997). Of these, preparation information was 
only available for three. For both species of Euphorbia, 
the root was used, while the root bark of 7. perfoliatum 
is a known emetic (Hoffman & Clayton, 1964). For the 
woody species, the Powhatan added warm water to the 
sap of Lindera benzoin (Hoffman & Clayton, 1964), 
and made a concoction using the grated, dry bark of 
Pinus echinata (Speck et al., 1942). 

Two plants were used as gastrointestinal aids for 
stomach cramps or pains: Gaylussacia spp. and Juglans 
nigra. The dried or fresh roots of Gaylussacia spp. were 
steeped for a tea (Speck et al., 1942). No information 
was available on the preparation of J. nigra (Moerman, 
1998). 

Two plants were prescribed to restore appetite: 
Prunus serotina and Quercus rubra (Speck et al., 
1942). For both species, the bark was steeped and made 
into a tea. Finally, a broth made from steeping the 
runners or the juice from berries of Rubus spp. was 
used to treat dyspepsia (Speck et al., 1942). 


Wounds (external) 


Four of the five plants recorded as wound-curing 
were herbaceous. Available preparation information 
indicates that the whole plant was used in several cases; 
for example, Sphagnum spp. as an absorbent (Speck et 
al., 1942), and Asclepias spp. bruised and applied to the 
wound (Strachey, 1998). The juice from chewed 
Polygonum hydropiper was also squirted into wounds 
(Hoffman & Clayton, 1964; Merrill, 1975; Rountree, 
1989). Information is not available for the preparation 
and administration of Pseudognaphalium obtusifolium 
(Hoffman & Clayton, 1964; Merrill, 1975; Rountree, 
1989; Rountree & Davidson, 1997). Information on the 
only woody species, U/mus rubra, indicates that the 
bark, beaten to a pulp, was administered on wounds — 
following European colonization, it was used on 
gunshot wounds’ (sensu. Jamestown-Yorktown 
Foundation, 2003; interview participant, pers. comm. ). 


DISCUSSION 


Currently, approximately 78% of the Virginia flora 
is perennial (A.S. Weakley, University of North 
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Carolina Herbarium, pers. comm.). We found that 89% 
of the medicinal plants identified to species were 
perennials. This appears to reflect the high overall 
proportion of perennial species available. In other 
words, it appears the medicinal use of perennial species 
may have been more or less random — perennial species 
were chosen simply because they were available, rather 
than because of their particular growth habit. 

Perennial species would also provide healers with a 
relatively predictable medicinal source, allowing them 
to return to given locations year after year to harvest the 
necessary plants. However, we did note that a number 
of remedies utilized the roots of these plants. Needless 
to say, removing the root may prevent a plant from 
growing the following season. It is also true that the 
roots of perennials would be one of few viable plant 
resources available in the winter months when 
herbaceous portions senesce. 

We also know that nearly 85% of the current 
Virginia flora is herbaceous (A.S. Weakley, pers. 
comm.). However, our results indicated approximately 
equal use of woody and herbaceous species for 
medicinal purposes: 43.2% and 53.4%, respectively. 
This may indicate non-random patterns of use, 1.e., that 
the Powhatan favored woody species. Alternatively, it 
may simply reflect seasonal gathering practices; the 
bark of woody species would have been available in 
winter when aboveground portions of herbaceous 
species were not. In fact, bark was the most common 
plant part incorporated into remedies that used woody 
species. Forty-one of the 55 remedies that used only 
one specific part of a woody plant (over 74%) called for 
roots, bark, twigs, or wood — all products that could be 
harvested year-round. 

The roots and root bark of both woody and 
herbaceous species were prevalent ingredients in many 
of the Powhatan remedies documented. While year- 
round availability may be one explanation for this, roots 
are also the location of water and inorganic nutrient 
uptake in a plant, as well as the site of energy storage. 
Therefore, roots may also contain concentrations of 
physiologically active compounds. Heinrich et al. 
(2004) note that the secondary roots of mature plants, 
with special storage functions, are often used in 
pharmacy. 

The use of leaves from herbaceous species was 
much more common than those of woody species; more 
than three times as many herbaceous remedies called 
for leaves alone. It is also interesting that all of the 
remedies calling for the leaves of a particular woody 
Species in combination with another plant part directed 
the practitioner to combine or substitute a perennial or 
woody part of that plant, such as roots, bark, or twigs. 
Again, this may simply reflect that the Powhatan 
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adapted their pharmacopeia to make use of whatever 
plant parts were available in a given season. Obviously, 
the morphological characteristics of the plants also 
made certain usages specific to woody or herbaceous 
species; for example, only woody remedies could 
employ twigs or inner bark, while only herbaceous 
remedies ever called for the use of the whole plant. 

Available information on the administration of 
remedies suggests that for most treatments, external 
symptoms were treated externally, and _ internal 
symptoms were treated internally; for example, coughs 
were generally treated with a tea, while poultices were 
applied to sores. Categories in which internal ailments 
were treated with medicines taken into the body include 
treatments for animals, diarrhea and dysentery remedies 
for bowels, gynecological treatments, cough and asthma 
remedies, blood medicines, stimulating tonics and 
hallucinogens, and most stomach ailments. Categories 
in which external symptoms were treated with a 
poultice, salve, or wash include treatment for animal 
bites, hemorrhoids, eyes, inflammation, most skin 
problems, and external wounds. 

There were several categories in which an 
“external” treatment was prescribed for an “internal” 
symptom, and vice versa. For example, some febrifuges 
were administered as teas, while others were applied as 
salves. Relief from joint or muscle pain could involve 
poultices, wines, or teas. Chest congestion as well as 
sore throat might have been treated with a salve, while 
an individual might have also drunk a tea for sore 
throat. 


CONCLUSIONS 


The Powhatan medicinal plants and their uses 
presented in this paper are necessarily part of a 
hypothetical list. Limited literary sources and the length 
of time since English colonization restrict knowledge of 
all plants used by the Powhatan. However, to the extent 
that this partial knowledge represents Powhatan 
medicinal plant use, the results of this study suggest 
that the Powhatan used mostly perennial species, and 
that woody and herbaceous species were used nearly 
equally. There is no evidence to suggest that the 
Powhatan consciously favoured perennial over annual 
species, or woody over herbaceous species. Rather, the 
types of plants used can be explained by the overall 
prevalence or seasonal availability of certain species or 
plant parts. Cures often made use of plant parts that 
would be available throughout the year. Most remedies 
were administered in a way that matched the symptoms 
they were intended to treat; in other words, remedies 
were generally applied externally if symptoms were 


external, and vice versa for internal medications. 

This research addresses the lack of specific 
knowledge regarding Powhatan medicinal plant use. It 
synthesizes contemporary knowledge of plant growth 
characteristics and nativity with literary and _ tribal 
sources. In addition, it may provide avenues for further 
research into the biochemistry of these plants. 
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ABSTRACT 


The Regal Fritillary (Speyeria idalia) has declined over much of its historic range in the past quarter century, 
including a near total loss of populations east of the Mississippi River. Only two extant populations of S. idalia are 
known in the eastern United States, including one each in Pennsylvania and Virginia. This paper presents a summary 
of known Regal Fritillary occurrences in Virginia based on literature accounts, museum collections, Internet 
resources, and 16 years of survey effort. Though once documented in 39 counties in Virginia, only six counties have 
yielded observations of S. idalia since 1995, and only one colony is known to persist. In light of the decline of S. 
idalia, conservation steps including legal listing, further surveys, and basic research to understand its life history are 


warranted. 


Key words: Lepidoptera, Nymphalidae, Speyeria idalia, fritillary, status, Virginia. 


INTRODUCTION 


The Regal Fritillary (Lepidoptera: Nymphalidae, 
Speyeria idalia) formerly ranged from the Maritime 
Provinces of Canada south to the Piedmont and 
Appalachian regions of North Carolina, and westward 
across the northern half of the United States to eastern 
Colorado and Montana (Opler & Krizek, 1984; Shuey 
et al., 1987). The habitats associated with the Regal 
Fritillary include prairies in the western portion of its 
range, to more human-impacted fields (hay fields, 
pasture, old fields, etc.), usually with some source of 
moisture, in the eastern portion of its range 
(NatureServe, 2008). This butterfly has declined over 
much of its historic range in the past quarter century, 
including a near total loss of populations east of the 
Mississippi River (Swengel, 1993; Opler, 1998; 
Williams, 1999). Explanations for this decline across its 
range include habitat fragmentation and conversion to 
human use, too much or too little fire, hurricane impact, 
spraying for gypsy moths, collecting, competition with 
other species of Speyeria, and the introduction of a 
parasitoid or pathogen (Schweitzer, 1991; Wagner et 
al., 1997). 


In the United States, the Regal Fritillary does not 
have federal legal protection even though it is 
considered historical (i.e., not observed in 20 or more 
years) or extirpated in fifteen states (primarily in the 
eastern U.S.), and Washington, D.C. within its 
historical range of 31 states (NatureServe, 2008). 
Furthermore, seven states rank it as ‘critically 
imperiled’, including the remaining eastern states, and 
states along the southern and western periphery of its 
range (NatureServe, 2008). NatureServe (2008) ranks 
S. idalia as ‘vulnerable’ throughout its global and U.S. 
ranges and ‘historical’ in Canada. 

Only two extant populations of S. idalia are known 
in the eastern United States, including one each in 
Pennsylvania and Virginia. Both of these populations 
occur on Department of Defense-owned _ lands. 
Currently, both bases support conservation measures 
and protection for the Regal Fritillary populations; 
however, as military needs change, there is no 
guarantee that these bases will be able to continue their 
conservation efforts for the butterfly. Despite extreme 
rarity and declining populations, the Regal Fritillary 
remains legally unprotected in Pennsylvania and 
Virginia (Terwilliger & Tate, 1995; The Nature 
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Conservancy, 2000). 

Genetic and morphological studies suggest that 
eastern populations of S. idalia may be taxonomically 
distinct from Midwestern populations and thus eligible 
for listing by the U. S. Fish and Wildlife Service under 
the Endangered Species Act (Williams, 1999, 2001a, 
b); however, to date, these studies have not been 
completed for the Virginia population. Williams 
(2001b) formally described the western populations as a 
subspecies (S. idalia occidentalis) distinct from the 
eastern populations, assigning the nominate name (S. 
idalia idalia) to the latter. 

The Virginia Department of Conservation and 
Recreation-Division of Natural Heritage (DCR-DNH) 
currently ranks S. idalia as G3 S1 recognizing its rarity 
at both the global and state levels (Roble, 2010). The 
G3 rank indicates that the species is ‘Vulnerable’ in its 
entire range and the S1 rank indicates it is ‘Critically 
Imperiled’ in the Commonwealth of Virginia. 

This paper presents the results of 16 years of survey 
work on the Regal Fritillary in Virginia conducted by 
the staff of DCR-DNH. Information will be recounted 
on our survey efforts to relocate S. idalia populations at 
previously known sites and to document new 
occurrences. 


METHODS 
Literature and Museum Records 


Literature sources, museum collections, and Internet 
(on-line) resources were searched for Virginia records 
of S. idalia. In addition, professional and amateur 
lepidopterists were contacted to determine if they had 
observed or collected S. idalia in Virginia. 


Roadside and Field Surveys 


Based on literature reports, museum records, and 
personal observations, surveys were conducted to locate 
S. idalia. Roadside surveys were conducted by driving 
rural roads and visually inspecting any potential habitat 
that was encountered. Brief stops were made at sites 
where butterfly activity was detected and the most 
promising sites were searched on foot if landowner 
permission was granted. Field surveys were typically 
conducted by randomly walking through the habitat, 
with careful attention paid to nectar sources (e.g., 
thistle). Some field surveys consisted of more directed 
‘transects’ through a habitat, to ensure complete 
coverage of an area. 


RESULTS 
Literature and Museum Records 


Based on literature records, museum collections, 
and Internet resources, we determined that S. idalia 
historically occurred in 39 counties throughout the 
western and northern portions of Virginia (Fig. 1; Clark 
& Clark, 1951 [29 county records reported]; 
Schweitzer, 1991; Pavulaan, 1997; Opler et al., 2006). 
Most of these records are now considered ‘historical’ 
by DCR-DNH (i.e., >20 years old). 

Entomological collections of the following ten 
museums were surveyed for Virginia specimens of S. 
idalia: American Museum of Natural History (AMNH; 
New York, New York), Carnegie Museum of Natural 
History (CMNH; Pittsburgh, Pennsylvania), Cornell 
University (Ithaca, New York), Lord Fairfax Community 
College (Middletown, Virginia), Museum of Comparative 
Zoology, Harvard University (MCZ; Cambridge, 
Massachusetts), National Museum of Natural History, 
Smithsonian Institution (NMNH:; Washington, D.C.), 
University of Colorado Museum (Boulder, Colorado), 
Virginia’ Museum of Natural History (VMNH; 
Martinsville, Virginia), Virginia Polytechnic Institute and 
State University (VPI; Blacksburg, Virginia), and 
Peabody Museum, Yale University (YPM; New Haven, 
Connecticut). Dr. C. V. Covell, Jr. provided records from 
the McGuire Center for Lepidoptera and Biodiversity, 
Florida Museum of Natural History, University of 
Florida (MC; Gainesville, FL) and from his personal field 
notes recorded from 1960-1963. 

No Virginia specimens of S. idalia were found in the 
collections at the CMNH (J. Rawlins, pers. comm.) or 
MCZ. All specimens upon which the publication by Clark 
& Clark (1951) is based are believed to be housed at 
the NMNH (R.K. Robbins, pers. comm.), but we found 
considerably fewer specimens (16) of S. idalia in this 
collection than the number of counties (29) reported by 
these authors. Furthermore, only 11 of the 16 specimens 
were collected prior to 1951, and they represent only six 
counties. Apparently, Clark & Clark (1951) included 
many sight records or additional specimens were lost, 
destroyed, or are housed at other museums that were not 
surveyed by us. There are no known field notes from the 
Clarks in either the entomological library at NMNH (R.K. 
Robbins, pers. comm.) or in the Smithsonian Institution 
archives (D. Pawson, pers. comm.). 

Additional literature records helpful in documenting 
the presence of S. idalia as well as targeting field surveys 
conducted by DCR-DNH include Wood & Gottschalk 
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Date of last observation 


by County 


LE, Pre-1951 
[J 1951-1995 
GE 1996-2008 


(*) Known extant population 


NO. 35, 2010 


Kilometers 
400 


Fig. 1. Known county records for the Regal Fritillary (Speyeria idalia) in Virginia. 


(1942), the season summary reports published in the 
News of the Lepidopterists' Society (years of S. idalia 
observation reported: 1977, 1979, 1983-1991), and the 
Virginia Butterfly Bulletin (McAvoy, 1996; Wyatt, 1999). 
The online database for season summaries of The 
Lepidopterists’ Society was also checked (The 
Lepidopterists’ Society, 2008) for S. idalia records in 
Virginia. 


County Record Information 


Each Virginia county from which S. idalia has been 
recorded (Figs. 1 & 2) is discussed below, with comments 
about known records and surveys by DCR-DNH. 
Following each county name is a list of references (CC = 
Clark & Clark, 1951; O1 = Opler, 1995; P = Pavulaan, 
1995: O2 = Opler et al., 2006). It should be noted that 
more recent literature is most likely referring to older 
literature. In fact, the information cited in Pavulaan 
(1995) was based primarily on Opler (1995) and 
eventually was digitized to form the basis of the Opler et 
al. (2006) website. Harry Pavulaan provided us with more 
detailed information regarding the source of some of his 
and Opler’s (1995) records, and these sources are 
mentioned below. Museum records or other observations 
are also listed in the text. 


Albemarle County (CC, O1, P, O2) 


There are no recent sightings of S. idalia in Albemarle 
County known to us. VPI has a male specimen with only 
county information, collected by C. V. Covell, Jr. on 15 
June 1960. Covell (pers. comm.) clarifies this collection 
(5 total specimens) as being from about six miles (ca. 4 
km) southwest of Charlottesville along U.S. Route 29. 
Nature Camp, a summer camp for teenagers in Vesuvius, 
Virginia, which focuses on natural history, has one 
specimen of S. idalia in its collection. Though label 
information is lacking, the collector, Lytton Wood, recalls 
capturing it near Earlysville during a population irruption 
in 1968 or 1969 (P. Coulling, pers. comm.). DCR-DNH 
surveys in Albemarle County have been primarily 
roadside surveys conducted in 1992. 


Alleghany County (CC, O1, P, O2) 


The VMNH has one specimen (formerly part of the 
University of Richmond collection), collected by C.C. 
Walton, from ‘Clifton Forge’ on 20 June 1937. It is 
unknown if this is the source of the Alleghany County 
record in Clark & Clark (1951), the last published report. 
There have been no surveys by DCR-DNH specifically 
for S. idalia in this county. 
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Augusta County (CC, O1, P, O2) 


No precise location information for the Clark & 
Clark (1951) record is known. Amos Showalter (pers. 
comm.) observed several males and females west of 
Waynesboro in June 1965. DCR-DNH conducted 
roadside surveys in Augusta County during 1992-1994, 
and 2001 without success. Surveys were also conducted 
at Cowbane Prairie Natural Area Preserve along the 
South River near Stuarts Draft. In 1992, DCR-DNH 
biologists reported a possible sighting of S. idalia at this 
preserve, but subsequent visits from 1992-2007 failed 
to verify this report. 


Bath County 


There are no known records of S. idalia from Bath 
County; however, it has been documented in all adjacent 
Virginia counties and suitable habitat is present. DCR- 
DNH surveyed in Bath County during 1992-1994 and 
2001. In 1993, there was an unverified sighting at Hidden 
Valley Recreation Area (George Washington National 
Forest). Subsequent surveys in 1994 could not verify this 
sighting. 


Bedford County (O1, P, O2) 


Charles V. Covell, Jr. (pers. comm.) collected 5 males 
of S. idalia in a Bedford County field “between 
Lynchburg and Roanoke” on 15 June 1960. DCR-DNH 
surveyed in this county during 1992-1993 without 
success, and we are not aware of any recent records. 


Bland County 


There are no known records of S. idalia from Bland 
County; however, it has been documented in all adjacent 
Virginia counties and suitable habitat is present. DCR- 
DNH surveyed in Bland County during 1993-1995 
without success. 


Botetourt County 


There are no known records of S. idalia from 
Botetourt County; however, it has been documented in all 
adjacent Virginia counties and suitable habitat is present. 
DCR-DNH surveyed in Botetourt County during 1993- 
1994, and 2001 without success. 


Buchanan County (CC, O1, P, O2) 
No precise localities in Buchanan County are known. 


There have been no surveys by DCR-DNH specifically 
for S. idalia in this county. 


Carroll County (O1, P, O2) 


There are no recent sightings of S. idalia in Carroll 
County known to us. Pavulaan (1995; pers. comm.) cites 
Leroy Koehn as the source for this county record with no 
further information available. The MC houses a male 
specimen collected by J. B. Sullivan, HI on 26 June 1968 
from along Co. Rt. 696. DCR-DNH conducted roadside 
surveys in this county in 1992, 1993, 1995, 1999, and 
2001, including areas along the Blue Ridge Parkway, 
without success. 


Clarke County (O1, P, O2) 


No precise localities for Clarke County are known. 
Pavulaan (1995; pers. comm.) reports this record is 
based upon a pre-1985 report from William Hartgroves. 
More recently, one adult S. idalia was observed on 
27 July 1997 at an unspecified location east of 
Berryville, though it is uncertain if this observation was 
in Clarke County or adjacent Loudoun County. 
Pavulaan (pers. comm.) has conducted surveys in the 
Berryville area in an attempt to confirm this report, but 
without success. DCR-DNH surveys consisted of 
roadside surveys and foot surveys of a private farm in 
2001 without success. 


Craig County (O1, P, O2) 


No precise localities in Craig County are known. Paul 
C. Hammond (pers. comm.) reported observing several 
male S. idalia visiting milkweed (Asclepias) flowers in 
the company of Speyeria diana, S. cybele, and S. 
aphrodite along Craig Creek in both Montgomery and 
Craig counties on 30 June 1978. DCR-DNH_ has 
conducted roadside surveys in 1993, 1994, and 2003 
without success. Jason Weintraub (pers. comm.) surveyed 
roadsides in the Sinking Creek watershed during July 
2004 without success. 


Culpeper County 


There are no known records of S. idalia in Culpeper 
County; however, it has been documented in all adjacent 
Virginia counties and suitable habitat is present. DCR- 
DNH conducted roadside surveys in this county in 1992 
and 1993. 


Fairfax County (CC, O1, P, O2) 


There are two NMNH specimens including a male 
collected by E. Shoemaker on 22 June 1911 at an 
unspecified location in Fairfax County. Clark (1932) 
reports “Ernest Shoemaker has specimens from Black 
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Pond, Fairfax County, VA”. It is not clear if this is the 
same or an additional record for Fairfax County. There 
are two “Black Ponds’ in Fairfax County labeled on 
USGS topographic maps. Both are small ponds adjacent 
to the Potomac River, upstream of Washington D. C. It 
is unlikely that any appropriate habitat remains in this 
highly developed area. 

The second NMNH specimen of S. idalia is also a 
male, collected at Difficult Run on 14 June 1936 
(collector unknown, but likely Austin and Leila Clark). 
The mouth of Difficult Run is near one of the Black 
Pond locations mentioned above. DCR-DNH surveyed 
the Difficult Run area in 1993 and reported little to no 
available habitat persisting. Pavulaan (pers. comm.) 
also has surveyed for butterflies along Difficult Run 
numerous times in the past decade without observing S. 
idalia. Few other DCR-DNH_ surveys have been 
conducted in this area because appropriate habitat 1s 
scarce and fragmented. 

G.C. Pitts collected one male S. idalia “on thistle” 
from Fairfax (city) on 6 July 1940. The specimen is 
now housed at the VMNH (formerly part of the 
University of Richmond collection). The MC has a 
female specimen collected by Gary N. Ross on 13 
August 1959 from Vienna. William D. Hartgroves 
(pers. comm.) reported sighting a single male S. idalia 
near Annandale in June 1968 but did not see it during 
subsequent visits. 


Fauquier County (CC, O1, P, 02) 


The precise location for the Clark & Clark (1951) 
record is not known. YPM has a series of specimens 
(19 males and 2 females) collected by Ward P. Watt 
between 27 June and 3 July 1960 west of Middleburg. 
Dr. Watt (pers. comm.) recalled a breeding population 
along Rt. 50 with hundreds of individuals. We also 
have accounts of observations near Cresthill as recently 
as 1978 (G. Krizek, pers. comm., 1998). In addition, in 
the course of conducting roadside surveys, DCR-DNH 
had an unconfirmed sighting in 1993 about 8 km north 
of Warrenton; however, subsequent surveys in that area 
in 1994 were unsuccessful in confirming the presence 
of S. idalia. Additional roadside surveys were 
conducted in 2001 without success. 


Floyd County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. The Blue Ridge Parkway was 
surveyed by DCR-DNH during 1992-1995 and 1999 
without success. Also, many general butterfly surveys 
by Clyde Kessler and Bruce Grimes (pers. comm.) 
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along the Blue Ridge Parkway have not yielded any 
observations of the Regal Fritillary. While DCR-DNH 
conducted roadside surveys for another butterfly 
species in Floyd County during 1999-2008, no Regal 
Fritillaries were found. However, the Regal Fritillary 
was not the primary target of these surveys and thus 
appropriate habitat may have been _ overlooked, 
although, because the flight seasons of the two species 
overlap, it is appropriate to consider this effort. 


Franklin County 


There are no known previous records of S. idalia in 
Franklin County; however, it has been documented in 
adjacent Virginia counties to the north and west, and 
suitable habitat is present. DCR-DNH surveys consisted 
of roadside surveys along the Blue Ridge Parkway and 
foot surveys of Smart View Recreational Area in 1993. 
Clyde Kessler (pers. comm.) frequently conducts 
butterfly surveys in this county but has not reported this 
species. 


Frederick County (CC, O1, P, O2) 


NMNH has a female specimen of S. idalia collected 
by Austin H. Clark on 10 July 1938 at ‘Gainesboro’. 
DCR-DNH conducted surveys in the Winchester area in 
1996 without success. 


Giles County (O1, P, O2) 


There are several reports of S. idalia in Giles 
County. In 1993, two observers (unnamed) reportedly 
observed S. jidalia near Clover Hollow. Several 
attempts to verify a population in the area were 
unsuccessful. The original observers did provide 
verification of S. diana, but failed to document S. idalia 
again in the area. This is not considered a valid 
sighting, and is likely a case of mistaken identification. 

Another report consists of an observation of a lone 
S. idalia on top of Butt Mountain about 1974 (D. West, 
pers. comm.). We know of three other reports (all pers. 
comm.) from the 1970s. John A. Hyatt observed S. 
idalia at Little Meadows, Leroy Koehn reports that he 
observed them in Green Valley, and Stephen P. Hall 
recalled seeing them near Mountain Lake. Gerald 
Straley reported S. idalia from Eggleston (presumably 
Green Valley area) between 30 June and 9 July 1981. 
Roadside surveys in Giles County by DCR-DNH 
during 1993-1995 were unsuccessful. C. Kessler (pers. 
comm.) and other butterfly enthusiasts frequently 
conduct surveys in this county but have not reported 
this species. 
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Grayson County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. DCR-DNH surveyed meadows 
along the Blue Ridge Parkway in 1992-1993 and 2006, 
and high elevation wetland areas of Mt. Rogers in 
1992-1993. In 1998, a single S. idalia was reported 
about 0.4 km NW of Spring Valley (Wyatt, 1999). 
Efforts by DCR-DNH to confirm this record in this area 
and in other parts of the county were unsuccessful in 
2001. Jason Weintraub and Ronald Gatrelle (pers. 
comm.) checked the Spring Valley area independently 
in 2004 without success. Good habitat is present in this 
area. 


Greene County (CC, O1, P, O2) 


The AMNH has three specimens labeled ‘Skyline 
Drive’ collected on 16 July 1940 (collector unknown). 
We are not aware of any more recent sightings. DCR- 
DNH has not specifically surveyed in Greene County 
for S. idalia. 


Highland County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. D. A. Young (pers. comm.) 
reported observing two S. idalia near Monterey 
Mountain in June 1989. Subsequent surveys by DCR- 
DNH during 1992-1995 were unsuccessful in locating a 
population in this area. 


Lee County (O1, P, O2) 


John Hyatt (pers. comm.) reported that a colony of 
S. idalia inhabited a family farm west of Jonesville in 
the early 1960s. Later that decade, this population had 
disappeared from the area. We are not aware of any 
additional records from Lee County. DCR-DNH 
conducted some road surveys in 1995 without success. 


Loudoun County (CC, O1, P, O2) 


William D. Hartgroves (pers. comm.) reported 
observing one adult in Sterling during July 1968. To 
our knowledge, no subsequent surveys were conducted. 

The NMNH has one male S. idalia collected “7 mi SE 
Leesburg’ on 25 June 1979 by J. M. Burns and R. G. 
Robbins. This area was surveyed in 1993 by DCR-DNH 
and determined that is was too developed and fragmented 
to continue to support a population of S. idalia. More 
recently, an adult S. idalia was observed on 27 July 
1997 at an unspecified location east of Berryville, but it 
is uncertain if this observation was in Loudoun County 


or adjacent Clarke County. Harry Pavulaan (pers. 
comm.) has conducted surveys in the Berryville area in 
an attempt to confirm this report, but without success. 
DCR-DNH also conducted roadside surveys in 2001 
without success. The Smithsonian Naturalist Center, a 
satellite program of the NMNH in Leesburg, VA, has 
one male S. idalia in its collection. It was collected by 
William Grooms near Round Hill, Loudoun County, 
VA on 14 July 2006. The collector reports that it was 
found in a marshy, sedge meadow with thistle and 
milkweed (H. Lisy, pers. comm.). This site may be near 
or the same as the “Berryville area” record noted above. 


Madison County (CC, O1, P, O2) 


The University of Colorado Museum has a voucher 
of S. idalia from ‘Woodbury Forest’ (no county 
information) collected in 1937 (C. A. Pague, pers. 
comm.). We were unable to locate a town of that name; 
however, we did find a “Woodberry Forest School’ in 
Madison County. This is a private boarding school open 
since the late 1800s located on 1,000 acres (404 ha) of 
open field and forest formerly owned by William 
Madison, brother of James Madison. We could not 
resolve the discrepancy in spelling. 

The AMNH has 11 specimens of S. idalia collected 
in 1978 by J. Zeligs in the vicinity of Banco, Virginia. 
W. Hartgroves (pers. comm.) reported S. idalia to be 
‘local but common’ during the first week of July in 
1978, 1979, and 1980. The localities that he specified 
(‘Madison County’, ‘Aylor’ ‘Syria’ and ‘Etlan’) and his 
road directions (Hwy. 211 and Rt. 671) do not agree. 
Hartgroves notes that the population near Aylor had 
disappeared a year or two after he found it, but does not 
give the exact dates for that location. It should be noted 
that the Aylor, Banco, Etlan, and Syria observations are 
in close proximity to each other and may have been one 
large metapopulation. Hartgroves also reports that other 
lepidopterists (R. Smith and G. Krizek) attempted to 
locate S. idalia in this area using this information, but 
were not successful. DCR-DNH has conducted roadside 
surveys in Madison County; however, these specific 
areas have not been checked. 


Montgomery County (CC, O1, P, O2) 


There are numerous records of S. idalia from 
Montgomery County. There are several NMNH 
specimens with only county information dating from 19 
August 1926 (three females), and one male with no date 
(collectors unknown for all). The AMNH also has a 
specimen with only county information, collected by 
‘J.H.S.’ on 19 August 1926. It is possible the NUNH 
and AMNH collections from this date are from the 
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same collector. 

The NMNH also houses specimens, collected by C. 
V. Covell, Jr., at ‘Blacksburg’ on 23 June 1960 (two 
males), and ‘Near Blacksburg, Pepper Station’ on 1 
July 1961 (one male). Covell (pers. comm.) has many 
records for the Pepper Station area from 1960 (23-25, 
27 June), 1961 (28 June, 1, 4-5 July, 4 August), 1962 
(15 June) and 1963 (24 June) totaling 33 specimens. In 
addition to the three specimens at the NMNH, four of 
these specimens are housed in the MC. 

Numerous records exist for the Poverty Hollow area 
north of Blacksburg. Covell (pers. comm.) reports 
observations from Poverty Hollow in 1960 (9 July, 21- 
23 July, and 1 August) and 1961 (5 September). The 
season summary reports of The Lepidopterists’ Society 
(1977-1993) include the following records: 8 July 1988 
(observed by A. F. Beck); 13 July 1980 (one worn 
individual observed by F. Bower); 1 July 1978 
(observed by C. Watson); 2 June 1978 (observed by L. 
Koehn); August 1977 (observed by J. Weintraub); July 
1977 (observed by J. Hyatt); and 2 July 1977 (female 
observed at swamp milkweed by F. Fee; specimen 
housed at MC). The Poverty Hollow area was surveyed 
by DCR-DNH during 1993-1995 and 2001 without 
SUCCESS. 

Leroy Koehn (pers. comm.) reported observing S. 
idalia in Craig Creek Hollow sometime between the 
late 1970s to early 1980s. Paul C. Hammond (pers. 
comm.) reported finding this species along Craig Creek 
in both Montgomery and Craig counties. At one site 
(county not specified), several males of S. idalia were 
observed on 30 June 1978 nectaring on milkweed with 
S. cybele, S. aphrodite, and S. diana. DCR surveyed 
this road in 1993, 1994, and 2003 but could not relocate 
this population. 

Covell (pers. comm.) reported collecting an adult S. 
idalia from “Slusser Church Road near Brush Mountain 
west of Blacksburg’ on 6 July 1964. A Slussers Chapel 
is located on Rt. 624 (Mt. Tabor Road) north of 
Blacksburg and does run along Brush Mountain. 
Covell’s directions could not be reconciled with current 
topographic maps and road names. 

Paul C. Hammond (pers. comm.) also reported a 
small colony in hay fields about 3-4 miles south of 
Blacksburg, where he found fresh teneral males on 12, 
18, and 20 June 1978, and a freshly eclosed female on 
24 June 1978. He estimated the colony size at 20-25 
adults. 

Wood & Gottschalk (1942) reported S. idalia from 
Whitethorne Meadows (now called Kentland Farms — 
Virginia Polytechnic Institute and State University, near 
Whitethorne, VA) on 19 August 1926. This may refer 
to the specimens in the NMNH and AMNH collections 
mentioned above from the same date. Covell (pers. 
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comm.) observed S. idalia in the early 1960s near 
Longshop, Virginia (1 adult collected on 19 September 
1960; Covell, pers. comm.), which is close to 
Whitethorne. During 1993-1995, McAvoy (1996) 
observed several adults here and collected a female on 
1 September 1993 at Whitethorne on musk thistle 
(Carduus nutans) now in the VPI collection (McAvoy, 
pers. comm.). DCR-DNH also observed the species 
there in 1994. Return visits by T. McAvoy in 1996, 
1997, and 1998 found no evidence of the S. idalia. In 
1998, DCR-DNH was also unable to locate S. idalia at 
this site and we presume this population is now 
extirpated based on habitat alterations. 

Kenneth Cooper (fide B. Grimes, pers. comm.) 
reported the most recent observation on 20 May 2000 at 
the Brown Farm Park in Blacksburg. DCR-DNH 
surveyed the area in 2001 but was unable to locate a 
population here. Given the early date of this 
observation, this is not considered a confirmed sighting. 


Nelson County (CC, O1, P, 02) 


The source of the Nelson County record in Clark & 
Clark (1951) is unknown. Eight adults were collected 
south of Afton by C. V. Covell, Jr. on 30 July 1961. There 
have been no surveys by DCR-DNH specifically for S. 
idalia in this county. 


Orange County (CC, O1, P, O2) 


The NMNH has two Orange County specimens 
collected by G. W. Rawson (male on 5 July 1921 and 
female on 29 June 1922). Neither has specific locality 
information. David Liebman (pers. comm.) published 
photographs of S. idalia (Stolzenburg, 1992) that he 
found near Lahore about 1988. This general area and 
other areas in Orange County were surveyed by DCR- 
DNH in 1992 and 1993 without success. 


Page County (O1, P, O2) 


The NMNH has a male specimen collected by Paul 
A. Opler on 20 June 1978 at Bealer’s Ferry. Subsequent 
surveys in 1991 (by John Coffman) and 1992 (by DCR- 
DNH) were not successful and the habitat was 
described as overgrown. 

In 2001, Jane Hulse (pers. comm.) reported seeing a 
single individual near Luray, but she has not observed 
the species in subsequent visits. A housing development 
was proposed for the area, which was previously 
farmland. DCR-DNH has not surveyed this area to 
determine if a population is present. 

DCR-DNH and other lepidopterists have surveyed 
the Big Meadows area of Shenandoah National Park 
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without success. 
Patrick County (CC, O1, P, O2) 


No precise localities in Patrick County are known. 
DCR-DNH conducted roadside surveys in 1992, 1993, 
1995, and 1999, primarily along the Blue Ridge 
Parkway and the Meadows of Dan area. 


Prince William County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. Eric Quinter (pers. comm.) 
observed this species near Haymarket or Gainesville in 
the 1970s, but no specific details were recorded and no 
collections were made. DCR-DNH conducted roadside 
surveys in 1993. Site surveys were conducted in native 
grasslands at Manassas National Battlefield Park in 
1993 and 1999 but no S. idalia were recorded. 


Pulaski County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. Covell (pers. comm.) reported 
collecting a pair from east of Dublin along Hwy. 11 on 
5 July 1961. In 1994, Thomas McAvoy (pers. comm.) 
reported one S. idalia sighting in a pasture near 
Belspring. DCR-DNH was unable to find more adults 
during surveys in 1995 and 2001. Additional road 
surveys in the county were also negative. 

In 1997, several adult S. idalia were observed by 
Shay Garriock at the Radford Army Ammunition Plant 
(RAAP) — Radford Facility (Reynolds, 1999). DCR- 
DNH captured twenty adults as part of a mark-recapture 
study in 1998. In mid-July 1998, the field where S. 
idalia was located was mowed, effectively eliminating 
adult nectar sources in the immediate area and possibly 
displacing adults inhabiting the site. Similar efforts in 
1999 led to only one capture and 4-5 total observations. 
Continued efforts by DCR-DNH to find this population 
between 2000 and 2003 and again in 2005 were 
unsuccessful, and we believe it is now extirpated. 

Also in 1997, Garriock (in Reynolds, 1999) 
rediscovered S. idalia on the RAAP — Dublin facility. 
Decades earlier (about 1960), C. V. Covell, Jr. (pers. 
comm.) had observed and filmed Regal Fritillaries from 
outside the facility’s perimeter fence. Between 1998 
and 2006, DCR-DNH monitored this population using 
mark-recapture techniques (1998-2000) and transect 
counts (2001-2006). In 2007, RAAP staff took over 
monitoring efforts with volunteer help. Population 
counts during DCR-DNH mark-recapture efforts ranged 
between 10 (surveys began late in the flight season) to 
109 in 2000. In general, counts of observations from 


transect surveys (which may recount individuals) 
declined between 2001 and 2006 from a high of 256 
observations in 2004 to a low of 28 in 2006. Data from 
the RAAP surveys in 2007 and 2008 support this 
downward trend with only 10 observations in 2007 and 
one individual in 2008 (L. Diloia, pers. comm.). When 
accounting for differences in survey _ effort 
(observations per hour of survey) the data trend is the 
same. To date, the RAAP population represents the 
only extant population in Virginia to our knowledge; 
however its continued viability may be in jeopardy for 
undetermined reasons. RAAP continues to maintain the 
(native) grassland habitat and monitor the population, 
yet the population seems to have declined. Violets, the 
larval foodplants, are uncommon in the breeding habitat 
(DCR-DNH observations). Preliminary genetic analysis 
suggests that this population has very low genetic 
diversity (J. Weintraub, pers. comm.). Specific data for 
this population will be presented in a subsequent paper. 


Rappahannock County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. There are two specimens housed at 
Lord Fairfax Community College (Robert Simpson, 
pers. comm.). One was collected at the confluence of 
the Thornton and Rush rivers on 24 June 1975. The 
other record (25 June 1978) was obtained near the 
junction of ‘Rt. 636 and Rt. 533’. Rt. 533 could not be 
located; however Rt. 636 does intersect with Hwy. 522 
and is the likely correct location. Both sites supported 
colonies of S. idalia (R. Simpson, pers. comm.). 
Simpson (pers. comm.) also observed this species at 
two other sites in this county in the 1970s, but does not 
recall specific dates or locations. One site is believed to 
have been near Sperryville, and the other possibly along 
the Rappahannock River. Both sites were open 
meadows and inhabited by numerous S. idalia. Some 
areas of Rappahannock County had roadside surveys 
conducted by DCR-DNH in 1993 and 2001. 


Roanoke County (including the City of Salem) 
(CC, O1, P, O2) 


The record in Clark & Clark (1951) may refer to the 
reports of Wood & Gottschalk (1942), who found S. 
idalia in three areas in Roanoke County: Katz Hill and 
Fort Lewis (both 1938), and Salem (1926). The AMNH 
has one specimen with label information simply listed 
as ‘Salem’, collected 26 June 1940. The University of 
Colorado Museum also has a specimen from ‘nr. 
Salem’ taken 16 July 1940. These are presumably from 
Salem in Roanoke County, but there are small villages 
of the same name in both Culpeper and Page counties. 
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The MC has a female specimen from ‘Roanoke’ 
collected on 18 August 1968 by H. Flaschka. DCR- 
DNH has conducted roadside surveys in 1993 and 1994 
without success. Many general butterfly surveys by 
Mike Donahue (pers. comm.) along the Blue Ridge 
Parkway near Roanoke have not yielded any 
observations of the Regal Fritillary. To our knowledge 
there have been no recent observations in Roanoke 
County. 


Rockbridge County (CC, O1, P, O2) 


The report in Clark & Clark (1951) is possibly 
based on Smyth’s (1938) record for this county. Charles 
Watson (pers. comm.) reported observing one S. idalia 
near “Liberty Hall ruins’ off of Rt. 60 outside of 
Lexington in about 1974. DCR-DNH has conducted 
surveys in 1992, 1994, and 2001. 


Rockingham County (O1, P, O2) 


Clark & Clark (1951) did not list this as a county in 
which S. idalia occurs though they did record it from 
four of five adjacent counties. Pavulaan (1995; pers. 
comm.) credits John Coffman with the county record, 
but our efforts to obtain more information from Mr. 
Coffman regarding his observations and collections 
were unsuccessful. DCR-DNH has not conducted 
surveys for S. idalia in Rockingham County. 


Russell County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. We are not aware of any other 
observations in Russell County. DCR-DNH conducted 
surveys in 1993 and 1995. 


Scott County 

No records of S. idalia are known from this county; 
however, DCR-DNH conducted some surveys here in 
1995 in the Rye Cove area. 

Shenandoah County (CC, O1, P, O2) 

The precise location for the Clark & Clark (1951) 
record is unknown. We are not aware of any other 
observations in Shenandoah County. DCR-DNH has 
not conducted surveys in this county. 


Smyth County (CC, P, O2) 


The precise location for the Clark & Clark (1951) 
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record is unknown. The MC has two specimens 
(collection dates: 26 June 1932 and 23 June 1938) from 
an unknown collector(s), both from Seven Mile Ford. It 
is unknown if this collection was known to the Clarks. 
Opler (1995) did not include a record of S. idalia for 
Smyth County, but Pavulaan (1995) did, referring to 
Clark & Clark (1951) as the source. Opler et al. (2006) 
also included this county. DCR-DNH_ conducted 
surveys in 1992, 1993, and 1995. 


Spotsylvania County (CC, O1, P, O2) 


The Clark & Clark (1951) record is probably based 
on a male specimen (NMNH) collected on 17 June 
1922 at Spotsylvania by G.W. Rawson. To our 
knowledge, there have been no recent observations of S. 
idalia in this area. DCR-DNH conducted roadside 
surveys in 1993, 


Stafford County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. We are not aware of any other 
observations in Stafford County. DCR-DNH conducted 
surveys in 1992, 1993, and 1995. The grassland- 
dominated artillery impact areas and other portions of 
the Quantico Marine Corps Base were surveyed by 
DCR-DNH on several occasions (1993, 1998) without 
SUCCESS. 


Tazewell County (CC, O1, P, O2) 


The precise location for the Clark & Clark (1951) 
record is unknown. We are not aware of any other 
observations in Tazewell County. DCR-DNH 
conducted surveys in 1993 and 1995. 


Warren County (CC, O1, P, 02) 


The precise location for the Clark & Clark (1951) 
record is unknown. We are not aware of any other 
observations in Warren County. DCR-DNH conducted 
surveys in 1993 and 2001. 


Washington County (CC, O1, P, 02) 


The Clark & Clark (1951) record is probably based 
on a NMNH voucher specimen (male) collected at 
Konnarock in 1936. Cornell University has a male 
specimen collected by Eric Quinter on 7 July 1971 from 
north of Bristol. DCR-DNH has spent time surveying 
Washington County in 1993 and 1995, including the 
Konnarock area, without success. 
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Wythe County (CC, O1, P, 02) 


The precise location for the Clark & Clark (1951) 
record is unknown. One specimen housed at VPI was 
collected in 1972 by Walter Knausenberger from along 
Reed Creek (W. Knausenberger, pers. comm.). Leroy 
Koehn (pers. comm.) reported observing S. idalia along 
the New River at Rt. 100 and at Shot Tower Historical 
State Park sometime in the late 1970s to early 1980s. 
Although DCR-DNH has driven some roads in Wythe 
County (1995, 2001), neither of these areas was 
searched. 


Roadside Survey Results 


Since 1992, DCR-DNH has driven more than 2,000 
miles (3,200 km) searching for S. idalia throughout 
western and northern Virginia (Fig. 2). This includes 
surveys in 39 counties. Counties from which S. idalia is 
known (based on Opler et al., 2006) but DCR-DNH has 
not yet surveyed are: Alleghany, Buchanan, Greene, 
Nelson, Rockingham, and Shenandoah. Surveys were 
conducted in six counties and one city with no previous 


records of S. idalia: Bath, Bland, Botetourt, Culpeper, 
Franklin, and Scott counties, and the City of Roanoke. 
For this effort, DCR-DNH has only a handful of 
unverified possible sightings, and no reconfirmations of 
reported sightings or locations. The presence of S. idalia 
at RAAP was brought to our attention by researchers 
conducting studies there. 

Of the 39 Virginia counties from which S. idalia has 
been documented, 13 lack verified records since 1951. 
Eight of these are no more than county records reported 
in Clark & Clark (1951). Nine of these 13 counties have 
had some survey work conducted by DCR-DNH. The 
records for all 13 counties are considered ‘Historical’, 
i.e., the species has not been seen in 20 or more years. 
Ranks presented here are based on DCR-DNH Element 
Occurrence (EO) Ranks, which attempt to provide a 
qualitative measure of a _ population’s estimated 
viability, i.e. the likelihood that it will persist in the 
future (Table 1). It is difficult to assess if these counties 
have been surveyed adequately or if a sufficient amount 
of appropriate habitat remains that would warrant 
changing the ranks of these records from ‘Historical’ to 
‘Extirpated’ (i.e., H and X, respectively). 


Road Surveys Conducted by DCR-DNH since 1992 


/\/ Roads Surveyed 


© Surveyed in 1992 - Routes not specified 


County with known Regal Fritillary Record 


[ _] County Boundary 


200 Kilometers 


Fig. 2. Road surveys conducted by DCR-DNH for Speyeria idalia in Virginia. Most surveys were conducted between 1992 and 
2001. Note that the survey route information in 1992 was recorded only as general locations and thus is not depicted as surveyed 
roads. Also note, extensive road surveys for another butterfly species in Floyd County, concurrent with the flight period of S. idalia, 


are not given here. 
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Table 1. The element occurrence (EO) ranks and the numbers observed during the last observation at known 
localities for Regal Fritillaries in Virginia are shown. Counties are listed within the time period of the last 
observation for that county, even though specific records from that county may fall within a different time period. 
EO ranks are taken from the DCR-DNH Biotics database. Locations with the same superscripted number indicate 
records in close proximity which may have functioned as metapopulations. # = possibly the same record; * = a 
colony was present based on numerous previous sightings; + = The ‘Whitethorne Area’ includes the Montgomery 
County areas of Whitethorne Meadows, Pepper Station, Longshop, and the Brown Farm, and the Pulaski County 
areas of Belspring and RAAP-Radford. 


Time Period Known Locality Records EO Rank’* Numbers Observed 
Locality: Year of Last Observation 


Pre-1951 


County only (all H) 


Buchanan 
Floyd 
Patrick 
Russell 
Shenandoah 
Stafford 
Tazewell 
Warren 
1951-1995 


County only (all H) 
Rockingham 


Alleghany: Clifton Forge: 1937 
Frederick: Gainesboro: 1938 
Greene: Skyline Drive: 1940 
Spotsylvania: Spotsylvania: 1922 
Smyth: Seven Mile Ford: 1938 
Albemarle: Near Earlysville: 1968 or 1969 

6 mi SW Charlottesville: 1960 
Augusta: W of Waynesboro: 1965 


Bedford: 
“Between Lynchburg and Roanoke”: 1960 


Carroll: Rt. 696: 1968 


Craig: Craig Creek’: 1978 


Fairfax: Black Pond*: No date 
County only”: 1911 

Difficult Run: 1936 

Fairfax: 1940 

Vienna: 1959 

Annandale: 1968 


Fauquier: W of Middleburg: 1960 
Cresthill: 1978 


Giles: Little Meadows: 1970s 
Mountain Lake: 1970s 

Butt Mountain: 1974 

Green Valley: 1981 


Highland: Near Monterey Mountain: 1989 
Lee: W of Jonesville: 1960s 
Madison: Woodbury Forest: 1937 


Banco7: 1978 
Aylor/Etlan/Syria~: 1980 


Sco to Kk GF TESS To KKK KKK COlULULlU 


1 collected 
1 collected 
3 collected 
1 collected 
1 collected 
1 collected 
5 collected 


“several” 


5 collected 
1 collected 
“several” 


No data 
1 collected 
1 collected 
1 collected 
1 collected 
1 


Colony (100s) 
Colony 


1 
No data 
1 
No data 


2 
Colony 
1 collected 


Colony 
Colony 
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Table 1 (continued). 


Time Period Known Locality Records EO Rank’* Numbers Observed 
Locality: Year of Last Observation 


1951-1995 (continued) | Nelson: South of Afton: 1961 8 collected 


Orange: County only: 1922 1 collected 
Lahore: 1988 >5 


Prince William: 
Haymarket/Gainesville: 1970s No Data 


Rappahannock: Thornton/Rush River: 1975 Colony 
Rt. 636: 1978 Colony 


Roanoke: Katz Hill’: 1938 No data 
Fort Lewis*: 1938 No data 
Salem?: 1940 No data 

Roanoke: 1968 1 collected 


Rockbridge: County only: 1938 No data 
Liberty Hall: 1974 l 


Washington: Konnarock: 1936 1 collected 
N of Bristol: 1971 1 collected 


Wythe: Reed Creek: 1972 1 collected 
New River: ca. 1980 No data 
Shot Tower: ca. 1980 No data 
1995-2008 Clarke: Near Berryville: 1997 


Grayson: NW of Spring Valley: 1998 
Loudoun: Sterling: 1968 


SE of Leesburg: 1979 
Round Hill: 2006 


1 collected 
1 collected 


Woah Bd 


4 collected 
2 collected 
1 collected 
Colony (20-25) 
“several” 
>1 in 1988* 
4-5 in 1999* 


Montgomery: County only: 1926 
Blacksburg: 1960 

Near Brush Mountain: 1964 

3-4 mi S Blacksburg: 1978 

Craig Creek': 1978 

Poverty Hollow: 1988 

Whitethorne Area”: 1999 


>] 
1 


Page: Bealer’s Ferry: 1978 
Luray: 2001 


~ Saco Esse aogeenrigseltion 


Pulaski: Hwy 11, east of Dublin: 1961 
RAAP-Dublin: 2008 


Pair collected 
Colony 


3 2 


“EO Ranks reflect the current condition of a population and are defined as follows: 

A =excellent estimated viability; B = good estimated viability; C = fair estimated viability; D = poor estimated 
viability; E = verified as extant, still existing but often not enough information is available to rank otherwise; 
H = historical; X = extirpated; ? = need more information to refine the rank 
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DISCUSSION 
Summary of Status 


Twenty Virginia counties have last observations of 
S. idalia reported between 1951 and 1995. One of these 
(Rockingham Co.) lacks specific dates but was first 
recorded in the literature by Opler (1995). Most of these 
records are now considered ‘Historical’, but all of the 
locations known from Fairfax County are considered 
‘Extirpated’ (X rank) due to residential and commercial 
development. Also ranked ‘X’, the Lee County colony 
was visited frequently by the original observers in the 
early 1960s, but had disappeared later that decade and 
has not been seen subsequently. The ‘H’ ranked colony 
from Madison County near Banco probably includes 
the surrounding areas of Aylor, Etlan, and Syria. This 
area has not been specifically targeted by DCR-DNH 
surveys in the past but warrants a high priority for 
future work. 

Only six counties have yielded observations of S. 
idalia since 1995; however, few of these observations 
have enough individuals to rank them meaningfully. 
Clarke, Grayson, Loudoun, and Page counties have 
observations of one individual each on one date and 
subsequent surveys have not been able to relocate either 
the individuals or any source population. These have 
been given the rank of ‘D?’ to indicate that population 
viability is low and that it is questionable if a 
population even exists in that exact location. Speyeria 
idalia is a strong flyer, thus the observations of single 
individuals may have their source populations up to 
several miles away. These records should not be 
discounted either, as they may help us to find viable 
colonies. 

Montgomery County has several known locations 
for S. idalia, including Blacksburg, Brush Mountain, 
Craig Creek, Poverty Hollow, and the Whitethorne 
area. The Blacksburg, Brush Mountain, Craig Creek, 
and Poverty Hollow occurrences are considered 
‘Historical’, and with habitat being developed for 
residential and agricultural uses, they may soon warrant 
‘Extirpated’ status. 

The Whitethorne area has a long history - first 
mentioned by Wood & Gottschalk (1942) based on a 
1926 record at Whitethorne Meadows and last observed 
in 1999 at the Radford Army Ammunition Plant 
(RAAP)-Radford facility. The Whitethorne area is 
actually comprised of multiple locations that are close 
enough in proximity to each other that they may have 
acted as a single metapopulation. These sites include 
Whitethorne Meadows, Pepper Station, Longshop, 
RAAP-Radford, Belspring, and the Brown Farm (near 
Blacksburg). Speveria idalia has not been observed at 
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Whitethorne Meadows since 1995. A_ poorly-timed 
mowing event at RAAP-Radford in 1998 appears to 
have effectively eliminated the S. idalia population 
documented there. A few adults were seen the 
following year, but none since. An _ unconfirmed 
sighting at the Brown Farm in May 2000 is the last 
report for this metapopulation. Efforts to verify this 
record in 2001 were not successful. 

The Pulaski County population of S. idalia that 
inhabits the RAAP-Dublin facility is the last known 
extant colony in Virginia, but it appears to be rapidly 
declining. It is currently ranked “CD” indicating poor to 
fair viability. Further monitoring of this population 
should be a high conservation priority. It is unknown if 
this population can exist without a metapopulation in 
place. 

Of the 69 total known localities (ranging from 
specified locations to county level records) for S. idalia 
in Virginia, 54 are considered ‘Historical’ and 10 are 
considered ‘Extirpated’. Of the remaining five localities 
with recent records, four have very little associated data 
and are given provisional ranks of *‘D?’. Only one 
population of S. idalia in Virginia warrants a higher 
ranking, and its estimated population viability is 
believed to be poor to fair. To date, there is no 
published genetic information available for the S. idalia 
population in Virginia; however, whether based on 
taxonomy, or on range and distribution, conservation 
actions, including possible federal (and state) listing 
under the Endangered Species Act, are warranted for 
populations in Virginia, and perhaps for the entire 
eastern region. 

Additional conservation actions that might be 
implemented prior to legal listing include gathering 
basic life history information, identifying important 
habitats within the known range, and searching for 
more populations. DCR-DNH has been collecting some 
of this information as limited funding allows; however, 
a larger scale effort should be attempted to hasten 
results and subsequent management recommendations. 

With regards to searching for new populations, DCR- 
DNH has been conducting surveys for many years, but, 
given the scarcity of S. idalia, roadside surveys may not 
be the most efficient means of surveying areas. Predictive 
habitat modeling using aerial imagery may be of some 
use; however, the images do not reflect real-time habitat 
conditions and must be ground-truthed by visiting the 
location. Attaining access to private properties can also be 
problematic. Enlisting the help of amateur lepidopterists 
to specifically search areas during the flight period may 
be beneficial in locating or relocating populations. 

The reasons for the decline of S. idalia in Virginia and 
most of eastern North America remain unknown. Habitat 
loss and fragmentation may be a major part of the answer, 
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because there is some evidence that colonies relocate to 
new sites periodically, thus requiring large tracts of open, 
prairie-like habitat on a regional basis (Cech & Tudor, 
2005). However, Powell et al. (2007) found the species at 
numerous, small (mean = 7.1 ha) remnant prairies in 
eastern Kansas. Potentially suitable habitat for S. idalia 
seems to be common to abundant in some parts of 
Virginia, particularly the western counties. However, we 
hypothesize that the conversion of many pastures from 
native, warm season grasses to exotic, cool season grasses 
(mostly fescue) in the middle part of the 20" century may 
have reduced the suitability of thousands of acres of open 
field habitats for this species and contributed to its decline 
in Virginia. Although the Regal Fritillary formerly 
occupied a variety of habitat types in the state, occurring 
“in pastures with boggy or marshy areas, in damp open 
grasslands, in extensive grassy bogs, and, at high altitudes 
[= elevations], dry pastures” (Clark & Clark, 1951), some 
recent authors consider it to be a native grassland 
specialist (e.g., Swengel & Swengel, 2001; Cech & 
Tudor, 2005), with eastern populations essentially being 
disjunct from the core of the range in the Midwest and 
Great Plains. Currently, populations of S. idalia appear to 
be faring best in Midwestern and Great Plains native 
prairie habitats (typically remnants of formerly large 
areas), some of which are protected as nature preserves or 
parks (e.g., Nagel et al., 1991; Powell, 2007). 
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ABSTRACT 


Grasshopper populations from eight barrier islands off the coast of Virginia were studied over a 25-year period. 
A description of the species present and their abundance and primary habitats at different times of the year is given. 
Nine species of grasshoppers occurred on the islands: 7rimerotropis maritima, Psinidia fenestralis, Dissosteira 
carolina, Schistocerca alutacea, S. americana, Melanoplus differentialis, M. femurrubrum, M. bivittatus, and Arphia 
sulphurea. Most common were the diet specialists 7: maritima and P. fenestralis, which were found on or near 
dunes harboring their favored host plants. Another diet specialist was S. alutacea, which occurred exclusively on 
wax myrtle. Melanoplus differentialis, M. femurrubrum, and M. bivittatus are generalist feeders that were common 
in a variety of microhabitats. Grasshopper populations could be affected by changes in host plant abundance due to 
significant environmental impacts. The current study can serve as a baseline for future surveys of barrier island plant 


and animal communities and their ecological relationships. 


Key words: Acrididae, grasshoppers, primary dunes, secondary dunes, Spartina, swale, wax myrtle. 


INTRODUCTION 


The Virginia barrier islands are among the most 
dynamic barrier systems along the Atlantic coast of 
North America, with extremely variable environmental 
conditions on temporal and spatial scales (Hayden et 
al., 1991). These sedimentary barrier islands are 
relatively flat, with elevations usually no more than 4 m 
above mean high tide (Barimo & Young, 2002). 
Consequently, they are subject to a high rate of 
disturbance from winds, storm surge, and overwash 
events. Barrier islands provide a variety of harsh 
environments for resident plants and animals (Bertness, 
1999). Most severely affected is the sea-facing side of 
primary dunes, where exposure to sea spray requires 
that plants be salt tolerant. The land-facing or leeward 
side of the primary dunes is somewhat protected from 
wind and sea spray, providing a refuge for animals and 
allowing increased plant species diversity. American 
beach grass (Ammophila_ breviligulata Fern.), marsh 
hay (Spartina patens (Aiton) Muhl.), and seaside 
goldenrod (Solidago sp.) are some of the more common 
plants found leeward of primary dunes (Foust & Mills, 
1992). Secondary dunes are typically smaller and 
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farther inland than primary dunes, are less prone to 
wind and seawater disturbance, and harbor even more 
diverse plant and animal assemblages (Barimo, 1998). 
On the leeward side of secondary dunes, wax myrtle 
(Morella cerifera L.) thickets and swales also provide a 
suitable environment for insect herbivores (Foust & 
Mills, 1992; Barimo & Young, 2002). 

Regressive (i.e., accreting) shorelines of barrier 
islands, such as those surveyed on Hog Island during 
this study, form a chronosequence in which relative age 
of a particular site increases with distance from the 
shoreline (Hayden et al., 1991). The chronosequence 
provides an opportunity to study the dynamics of 
primary succession in terrestrial ecosystems and can 
facilitate investigation into the underlying mechanisms 
of primary successional processes (Picket, 1989). 
Barrier island plant species are arranged in discrete 
zones parallel to the long dimension of the shoreline 
(Ehrenfeld, 1990; McCaffery & Dueser, 1990) and are 
shaped by successional processes (Ehrenfeld, 1990). 
Furthermore, insect herbivore populations also reflect 
these successional processes via their host plant 
preferences (Barimo & Young, 2002). 

Grasshoppers are a conspicuous component of the 
insect fauna of the Virginia barrier islands and have 
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been studied for many years, with a number of species 
newly documented (Barimo & Mills, 1991; Barimo & 
Young, 2002). There are no known _ publications 
documenting Eastern Shore grasshopper populations 
except by the present authors. The current 
communication reports on the grasshopper species and 
their habitats on eight of the Virginia barrier islands, 
ranging from Assateague Island in the north to 
Fisherman’s Island at the mouth of the Chesapeake Bay 


(Fig. 1). 
MATERIALS AND METHODS 


Grasshopper species discussed in this paper were 
identified in part from individual research collections 
(Barimo & Mills, 1991) and especially from collections 
made on field trips by students in entomology 
and invertebrate zoology courses at Virginia 
Commonwealth University, Richmond, Virginia. 
Collections were conducted between the spring and late 
fall months. Class field trips were made to Assateague 
Island from 1978 to 1996, with several sites visited 
regularly. Students also collected grasshoppers at 
Fisherman’s Island (1976-1998) and Hog Island (1990- 
1999), and occasional trips were made to Cedar, 
Parramore, Cobb, Wreck, and Smith Islands (1976- 
1999). 

Qualitative collections were done primarily with 
sweep nets and by hand capture, with vegetation type 
noted. Field notebooks were obtained from each student 
and ecological data compiled and analyzed for 1976- 
1992 by Foust & Mills (1992). The current authors 
provided data from 1992 to 2000. Also, cross island 
transects were sampled on Hog Island during August 
and September 1997 to examine relative grasshopper 
abundance and species composition at discrete habitat 
types such as foredunes (primary and secondary), 
swale, thicket, and bayside marsh as well as 36- and 70- 
year-old dunes in the island’s interior (Barimo, 1998). 


RESULTS 


About 1,000 specimens were collected over the 
25-year period. Fifty percent of these came from 
Assateague Island and about 15% from Fisherman’s 
Island. Another 15% came from Hog Island and the 
remainder from the other five islands. Approximately 
one-third of the total were 7. maritima or P. fenestralis 
from the secondary dunes while another 20% were M. 
femurrubrum or M. bivittatus. Arphia sulphurea was 
found sporadically within the sand flats and made up 
only a small portion of the total. 

A brief summary of observations on each island 
follows. 
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Fig. 1. Map of the Eastern Shore of Virginia showing barrier 
islands where grasshoppers were collected during this study. 


ASSATEAGUE ISLAND 


Grasshoppers collected at Assateague Island 
included the seaside locust Yrimerotropis maritima 
(Harris), which was present on the secondary dunes and 
adjacent areas. No individuals of this species were 
collected within 20 m of the leeward side of primary 
dunes. The long-horned grasshopper  Psinidia 
Jenestralis (Serville) occupied pockets within the same 
areas. Both grasshoppers were found as first or second 
instar nymphs in early May, and as adults in late June 
or early July; some adults persisted until late 
November. 

The Carolina locust Dissosteira carolina (Linnaeus) 
was common in grassy flats, sparse scrub pine areas, 
wax myrtle thickets, and occasionally on the secondary 
dunes or adjacent flats. A few nymphs were found in 
late June. Adults were common after early September 
until mid-October. 

The leather-colored bird locust Schistocerca 
alutacea (Harris) was captured on wax myrtle only as 
adults in September through November. They were 
common from September to mid-October, but declined 
by late November. This species occurred only in 
localized areas containing wax myrtle, such as the 
isthmus leading into Tom’s Cove. 
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The differential grasshopper Melanoplus 
differentialis (Thomas) and the red-legged grasshopper 
Melanoplus femurrubrum (De Geer) occurred from 
June to November. Nymphs of both species were 
generally present in sandy grassy areas on the extensive 
mid-island flats from mid-July until late September. 
Adults of MM. femurrubrum occurred in large numbers 
in late August and early September. Me/anoplus 
differentialis adults were first found in August, but 
complete maturity of the population did not occur until 
September. Unlike M. femurrubrum adults, which 
mainly stayed in the grassy habitat, most M. 
differentialis adults moved to wax myrtle thickets by 
September. Melanoplus mating was observed in 
October. 

The spring yellow-winged locust Arphia sulphurea 
(Fabricius) was captured in small numbers on the flats 
in late June. This species did not appear to be well 
established, and was not collected during all years. 
Typically, A. sul/phurea was an early summer resident 
that was not found after mid-July. 


CEDAR ISLAND 


Only two collections were made on Cedar Island, 
both in mid-July. 7rimerotropis maritima was present 
on the mid-island secondary dunes, and a few small 
populations of P. fenestralis were seen. No 
grasshoppers were observed on the extensive low sandy 
areas to the south. 


PARRAMORE ISLAND 


A number of collections were made on the southern 
half of Parramore Island. Both 7. maritima and P. 
Jenestralis were typically found on the secondary dunes 
and continuing on sand flats to the west. Dissosteira 
carolina and M. femurrubrum also occurred on the 
flats, while adults of M. differentialis and S. alutacea 
were primarily found on wax myrtle in September- 
October. Collection dates and general habitats were 
similar to those on Assateague Island. 


HoG ISLAND 


Extensive studies were conducted on Hog Island 
from 1991-1999, with most of the northern part of the 
island surveyed in detail by Barimo & Young (2002). 
Trimerotropis maritima occurred on primary dunes and 
P. fenestralis generally occurred on both primary and 
secondary dunes. Adults of both species were found 
from late June through October, with a few remaining 
into November. The _ two-striped grasshopper 
Melanoplus bivittatus (Say) occurred in the swale 


behind the dunes during July-August, but was replaced 
by M. femurrubrum in September-October. Dissosteria 
carolina occurred in the barren grassy areas in August 
through October. As on Assateague, both M. 
differentialis and S. alutacea were found as adults on 
wax myrtle in September, October, and November. 
Melanoplus_ differentialis adults were generally 
observed mating in mid-November. Limited numbers 
of M. differentialis adults were found in early spring 
1997. 

The cross-island survey in 1997 found a total of 
seven species with 7. maritima and P. fenestralis 
occurring primarily in dunes as opposed to wet swales 
where Melanoplus congeners were found. Additionally, 
D. carolina and S. alutacea were noted on inland dunes 
together with 7. maritima and P. fenestralis. The 
greatest species richness occurred on a 36-year-old 
dune, followed by the foredunes, and lastly by a 70- 
year-old dune located farther inland. Melanoplus 
bivittatus, M. femurrubrum, and S. alutacea were found 
in bayside marsh areas, with M. bivittatus seen actively 
feeding on smooth cordgrass (Spartina alterniflora 
Loisel.). 


COBB ISLAND 


Trips were made to the south end of Cobb Island in 
late July and mid-August. As for other islands, 7. 
maritima and P. fenestralis were widely distributed on 
the secondary dunes. A few D. carolina adults were 
found near old buildings towards the inner or western 
side of the island. Melanoplus femurrubrum was quite 
common in the grass within the same area. 

Detailed observations were also made on the north 
end of the island in mid-October. Trimerotropis 
maritima, P. fenestralis, and M. femurrubrum were still 
present, as was the American locust Schistocerca 
americana (Drury), which was found in taller and 
lusher grasses close to the western marsh edge near the 
northernmost point of the island. This was somewhat 
unexpected as only small populations of S. americana 
occurred on the mainland of the Virginia Eastern Shore. 


WRECK ISLAND 

Collections were made twice at the north end of 
Wreck Island, both times in August. 7rimerotropis 
maritima and P. fenestralis were present on the 
secondary dunes and a few D. carolina were also noted. 


SMITH ISLAND 


Several trips were made to Smith Island, but 
no comprehensive collections were performed. 
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Trimerotropis maritima and P. fenestralis were 
observed on the secondary dunes and in the wide sandy 
flats around the lighthouse. Both M. femurrubrum and 
D. carolina were common in the flats in September. 
Melanoplus differentialis was observed in adjacent 
taller grassy areas. This is the only instance that M. 
differentialis was not found on or within wax myrtle 
thickets. 


FISHERMAN’S ISLAND 


Many student field trips were made to Fisherman’s 
Island. Both 7. maritima and P. fenestralis were 
common on the secondary dunes, and were joined by 
M. femurrubrum on the extensive interior sandy areas. 
In September, D. carolina adults were numerous but 
neither M. differentialis nor S. alutacea were observed. 


DISCUSSION 


Patterns of distribution of 7. maritima and P. 
fenestralis, both of the subfamily Oecedipodinae, 
appeared fairly constant across the Virginia barrier 
islands. Both species were found routinely on the 
secondary dunes, which included the northernmost 
(Assateague) and southernmost (Fisherman’s and 
Smith) islands. 7rimerotropis maritima was also found 
on primary dunes at Hog Island, which was perhaps the 
harshest habitat on the barrier islands in terms of heat, 
desiccation, and exposure to sea spray. The distribution 
of 7. maritima on the primary dunes of Hog Island may 
be the result of substantial beach erosion (Barimo, 
1998) and suspected compression of the American 
beach grass (A. breviligulata) zone occurring at the 
time of the study. American beach grass was also 
determined to be the primary host plant for 7. maritima 
(Barimo & Young, 2002). 

Grasshoppers of the subfamily Melanoplinae 
routinely occurred at high abundance. Melanoplus 
differentialis was observed on about half of the islands. 
This is a ubiquitous species, found in nearly every 
county of Virginia, so it could be postulated with some 
certainty that this generalist feeder occurs on all of the 
barrier islands. Melanoplus differentialis was found 
almost exclusively on wax myrtle, in grassland swales 
enclosed within the wax myrtle thickets, and between 
dunefields. Individuals were observed eating wax 
myrtle leaves in October and November when most 
grasses had senesced. Melanoplus differentialis was 
very abundant as adults from late September until late 
November; on one occasion, adults were found early in 
the spring, apparently surviving a mild winter on Hog 
Island (Barimo & Young, 2002). Melanoplus 
Jfemurrubrum was also very common, particularly in the 
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swale and in grasses adjacent to wax myrtle thickets. 
This is consistent with its usual abundance in almost 
any grassy habitat. Melanoplus bivittatus occurred 
primarily on marsh hay (Spartina patens) in mid- 
summer, with populations declining by mid-August 
when M. femurrubrum adults appeared in great 
numbers. 

Schistocerca alutacea was found exclusively on 
wax myrtle or within wax myrtle thickets. Schistocerca 
americana was found only on the north end of Cobb 
Island in mid-October. It inhabits the tall lush grass on 
the bay side. This species was not observed on other 
islands, although collections were made in its normal 
habitat. The chance that this grasshopper occurs 
throughout the Virginia barrier island system seems 
unlikely, although extensive future collections may 
reveal its occurrence on other islands. 

Arphia sulphurea was collected only on Assateague 
Island and was not common at the locations where it 
was observed. Due to its requirement for a barren 
grassland habitat 1t may not be present on all barrier 
islands. The occurrence of this species appeared to be 
limited to the early summer months. 

Results from several biogeographic assessments of 
the Acrididae occurring in Virginia and the eastern 
United States have been published. Fox (1917) 
collected Orthoptera in Virginia at sites that included 
beach and dune areas in Essex County and Virginia 
Beach. He found most of the same grasshoppers 
captured in this current study at those locations. Morse 
(1904) also collected in Virginia, albeit not close to the 
coast. He found that the non-coastal restricted 
Acrididae delineated in our current study were present 
in selected areas farther inland. Blatchley (1920) 
published a detailed monograph of the grasshoppers of 
northeastern America, and more recently an assessment 
has been published by Otte (1984). These publications 
indicate that all nine of the species studied should occur 
along the Virginia coast. 

Grasshopper communities of the barrier islands vary 
to some extent by food availability. Grasshoppers 
collected on Hog Island had specific plant preferences 
with members of the Oedipodinae being specialists and 
members of the Melanoplinae tending to be generalist 
feeders (Barimo & Young, 1998). Furthermore, M. 
differentialis had a preference for wax myrtle, an 
actinorhizal shrub that fixes nitrogen in otherwise 
nutrient poor coastal soils (Wijnholds & Young, 2000). 
Wax myrtle appeared to support few other herbivorous 
species, suspected to be a result of the plant’s waxy 
cuticle as well as aromatic secondary metabolites noted 
when leaves are bruised. However, wax myrtle likely 
offers M. differentialis proper dietary nutrients to offset 
the bioenergetic cost of metabolizing such compounds. 
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Table 1. Grasshopper species from eight barrier islands collected in four microhabitats. Abbreviations given are: 
Tm, Trimerotropis maritima, Pf, Psinidia fenestralis, Md, Melanoplus differentialis; Mf, Melanoplus femurrubrum, 
Mb, Melanoplus bivittatus; Dc, Dissosteria carolina, Sa, Schistocerca alutacea, As, Arphia sulphurea. 


Microhabitat Assateague Cedar __ Parramore Hog Cobb Wreck — Smith Fisherman’s 
Foredune Tm 
Swale Tm, Pf, De, Tm, Pf, Mb, Mf Md, Tm, 

Md, Mf, As Mf, Dc Md, Mf Mf, Dc Pf, Mf 
Secondary Tm, Pf, Dc Tm, Tm, Pf Tm, Pf, Tm, Tm, Tm, Pf Tm, Pf 
Dune Pf Mb, Mf, Pf Pf 

Dc, Sa 
Wax Myrtle De, Md, Sa Md, Sa Md, Sa Md, Sa 
Thicket 
Barrier island geomorphology is continually shaped — species _— distributions through barrier island 

by erosional processes and sediment deposition, driven = microhabitats. 


in large part by ocean currents (Bertness, 1999). 
Variances in ocean currents between the Virginia 
barrier islands result in different island erosion and 
accretion patterns, which is subsequently responsible 
for differences in plant communities between islands 
(Young et al., 2007). Differences in plant communities 
between islands could be a factor in varied grasshopper 
distributions (Table 1). 

The current survey, along with extensive field and 
laboratory studies by Barimo (1998), provides the first 
comprehensive description of the habitats, food 
preferences, life cycle, and abundance of grasshoppers 
on the Virginia barrier islands. This study will 
contribute baseline information useful for future 
assessments of changes to barrier island plant and 
animal communities. For instance, periodic future 
surveys of barrier island grasshoppers could document 
changes in population distributions that differ from 
those described in the current study. Also, results from 
recent research at the Virginia Coast Reserve Long 
Term Ecological Research Project identifying changes 
in plant community structure on these same islands 
(Young et al., 2007; Knapp et al., 2008) could be 
compared with findings of the current study and future 
grasshopper surveys to describe changes in grasshopper 


Significant environmental impacts such as long- 
term climate shift and catastrophic storm damage would 
alter plant communities which in turn would have 
cascading effects on grasshopper populations. A 
decreased proportion of the most commonly observed 
grasshoppers from the current study, the diet specialists 
T. maritima and P. fenestralis, as compared to the 
generalist Melanoplus species, would be expected from 
habitat reduction due to environmental factors or 
encroachment of new plants into the grasshopper 
specialist’s habitats. 
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ABSTRACT 


Small mammals, reptiles, and amphibians were captured in mature hardwood-white pine forests in Franklin 
County, Virginia using drift fence-pitfall trap arrays from March to October for three years in plots with differing 
amounts of downed coarse woody debris (CWD). CWD plots included a control treatment with no manipulation of 
CWD, a treatment with total removal of CWD, and another with double normal amounts of CWD. A total of 3,637 
captures of 38 vertebrate species (17 amphibians, 10 reptiles, and 11 mammals) was recorded during the three-year 
period. Captures were dominated by dispersing juvenile amphibians, particularly Green Frogs (Lithobates 
clamitans), which represented approximately 44% of captures. The number of captures was highest during the year 
with the highest rainfall and captures increased following rain events and on dates when average diel relative 
humidity was >80%. Captures did not vary significantly among the CWD treatments. 


Key words: coarse woody debris, herpetofauna, small mammals, Virginia, wildlife. 


INTRODUCTION 


A large number of small terrestrial vertebrates, 
including small mammal, reptile, and amphibian 
Species, occurs in Virginia forests. Although much is 
known about the natural history of the most common 
species, there is still limited information about many 
species regarding their relative abundance, seasonal 
activity, and relationship to habitat characteristics 
(Webster et al., 1985; Martof et al., 1989; Linzey, 1998: 
Mitchell & Reay, 1999). Such information is important 
for the conservation and management of forest 
biodiversity. Small vertebrate populations represent an 
important biotic component in forests because of their 
abundance and role in community and ecosystem 
processes. For example, they serve as a prey base for 
larger animals and may also be important predators of 
invertebrates and other vertebrates (Buckner, 1966; 
Burton & Likens, 1975). Small mammals are important 
dispersers of seeds and fungal spores, and play an 
important role in the turnover of organic matter 
(Stoddart, 1979). Many amphibian species are sensitive 
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to environmental changes and are useful for monitoring 
ecosystem integrity (Welsh & Droege, 2001). 

An important habitat element for small vertebrates 
is coarse woody debris (CWD). CWD consists of 
downed logs and trees, brush piles, stumps, and 
standing dead trees (snags) (Hagan & Grove, 1999). 
CWD is used by small terrestrial vertebrates for cover, 
nesting sites, refuge from predators, travel routes, and 
food sources (Wolff & Hurlbutt, 1982; Loeb, 1999; 
McCay, 2000). Forest biodiversity may be negatively 
impacted by management practices that decrease the 
amount of CWD (Loeb, 1999; MacNally et al., 2002). 

Many studies have shown that there is a positive 
correlation between the abundance of small mammals 
and/or herpetofauna in forest stands and the amount of 
CWD (e.g., Barry & Francg, 1980; DeMaynadier & 
Hunter, 1995; McKay et al., 1998; Loeb, 1999; Menzel 
et al., 1999; McKenney et al., 2006; Shively et al., 
2006), although see Bowman et al. (2000). Fewer 
studies, however, have directly involved the 
manipulation of CWD quantity, which is important for 
controlling confounding factors. Multi-year studies 
were conducted on the response of herpetofauna 
(Owens et al., 2008) and shrews (Moseley et al., 2008) 


54 BANISTERIA 


to CWD manipulation in southeastern pine forests in 
the Coastal Plain of the southeastern United States. 
Few differences were found among treatments and it 
was suggested that low levels of CWD in these forests 
as a result of periodic fires may have resulted in 
reduced dependence on CWD. Rather, it was thought 
that many species in this region rely on burrowing 
under litter and into sandy soil in the absence of CWD. 
McCay & Komoroski (2003) also found that shrews 
had a weak response to the removal of CWD from 
managed pine forests compared to seasonal and inter- 
annual variations in abundance. In a study involving 
fuel reduction treatments in Appalachian hardwood 
forests, Greenberg et al. (2006) also found that White- 
footed Mice (Peromyscus leucopus) did not 
preferentially use areas with more CWD. 

The objectives of this study were to 1) examine 
seasonal and inter-annual patterns of activity in small 
vertebrates in Piedmont forests of Virginia and 2) 
compare the activity of small vertebrates in areas 
manipulated to create different levels of downed CWD. 


METHODS 
Study Site and Experimental Design 


The study was conducted on two different forested 
sites at Ferrum College in Ferrum, Virginia (Moonshine 
Creek and Chapman Pond) and another forested site 
located approximately 1 km from the College (Nicholas 
Creek). The three sites were considered as blocks in this 
experiment. In fall 2004 and spring 2005, three adjacent 
50 x 50 m plots were established within each block with 
a 10 m buffer zone between the plots. The plots within 
each block were oriented parallel to a small stream to 
avoid bias among the plots with respect to distance to 
the stream. For two blocks, the distance from the stream 
to the nearest edge of the plots was ca. 30 m. For the 
third block, the stream was located just inside one 
border of the plots. The three plots within each block 
were similar with respect to tree species composition, 
aspect slope position, and amount of woody debris. 
The dominant tree species included White Pine (Pinus 
strobus), Tuliptree (Liriodendron tulipifera), Red 
Maple (Acer rubrum), and oaks (Quercus spp.). Slopes 
ranged from 1-3%. The three plots at each site were 
randomly assigned to one of three treatments: (1) no 
treatment (control plot), (2) all woody debris removed 
from the plot, or (3) amount of woody debris doubled 
(added all woody debris from removal plot). The 
treatments are hereafter designated as 1X, OX, and 2X. 
In moving CWD from the OX to the 2X treatments, 
heavy or long pieces were sometimes cut into segments 
to facilitate transport. The pieces were evenly dispersed 
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among the 2X treatment plots. 

CWD in this experiment was defined as any stem or 
branch, of any length, on the forest floor that has a 
diameter greater than 5 cm. Small vertebrates typically 
do not use fallen CWD with a diameter less than 5 cm 
for cover, nesting areas, or travel routes (Barnum et al., 
1992). The amount of woody debris in each plot was 
estimated in the early spring of 2007 by measuring the 
midpoint diameter and length of all logs within a 10 x 
10 m subplot in the middle of each plot. Woody debris 
volumes on 1X plots ranged from 57.4-238.0 m*/ha 
(mean = 148.76) and volumes on 2X plots ranged from 
369.0-483.9 m*/ha (mean = 411.6). 

A drift fence-pitfall array in the shape of a “+” was 
established in the center of each treatment plot to 
capture small vertebrates, particularly small mammals, 
amphibians, and reptiles. At the center of each array, a 
20-1 plastic bucket was buried so that its rim was flush 
with the ground surface. Five-meter segments of woven 
plastic silt fence, supported by wooden stakes and 
partially buried in the ground, extended out from the 
central bucket in the four cardinal directions. At the end 
of each drift fence segment, another bucket was 
installed in the ground. The lid of the bucket was 
supported by wooden stakes approximately 25 cm 
above the bucket to reduce rainfall entry and provide 
shade for captured animals. Holes were drilled in the 
bottom of the buckets to facilitate water drainage. 


Sampling 


Preliminary trapping was conducted sporadically in 
all blocks during 2005, but data were not recorded in 
order to allow time for animal populations to respond to 
the treatments. Data collection began in March 2006 
and continued until late September or early October for 
three consecutive years. Pitfall traps were checked daily 
with the exception of a two-week period in May 2007 
and a one-week period in June 2008, when the traps 
were closed temporarily due to lack of personnel. 
There was a total of 3,100 trap-nights per treatment plot 
(5 traps x 219, 202, and 199 nights in 2006, 2007, 
and 2008, respectively). Captured vertebrates were 
identified and the number of individuals of each species 
was recorded. Animals were released unmarked outside 
of and facing away from the pitfall trapping area. 
Incidentally captured invertebrates were also removed 
from the traps. 

After observing that a large number of captures 
tended to occur the day of or following rainfall during 
2006, one Hygrochron® relative humidity sensor 
(Thermochron Corporation, Dallas TX) was placed at 
each site on the forest floor near the middle of each 
central treatment plot during 2007 and 2008. The 
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sensors were programmed to record relative humidity 
measurements at 30-minute intervals. 


Data Analysis 


The number of captures was summed by year, 
block, and treatment. A randomized complete block 
design ANOVA was conducted using SYSTAT 12.2 
(SYSTAT Software, Inc., San Jose, CA) to test for 
differences among year and treatment effects for all 
captures, captures by taxonomic group (amphibian, 
reptile, mammal), and captures by species. The number 
of captures was transformed using the natural logarithm 
of captures to correct for deviations from the normal 
distribution as well as heterogeneous variance among 
sampling years and CWD treatments. 


RESULTS 


A total of 3,637 captures of 38 vertebrate species 
(17 amphibians, 10 reptiles, and 11 mammals) was 
recorded during the three-year study period (Table 1). 
A much larger number of captures (2,108) occurred in 
2006 as compared to 2007 (794) and 2008 (735). Ona 
per trap-night basis, captures were also higher in 2006 
(0.21) than 2007 (0.09) or 2008 (0.08). The much 
higher number of captures in 2006 was due primarily to 
a nearly 10-fold higher number of Green Frog 
(Lithobates clamitans) captures (1,195 in 2006 vs. 199 
in 2007 and 194 in 2008). Several other amphibian 
species also had approximately twice the number of 
captures in 2006 as compared to other years, including 
Red-spotted Newt (Notophthalmus _ viridescens), 
Pickerel Frog (Lithobates palustris), and American 
Toad (Anaxyrus americanus). 


_ Number of 
captures 


a 
20 40 60 
Relative humidity (%) 


Fig. 1. Relationship between the number of daily pitfall trap 
captures and average relative humidity from March- 
September 2007-2008 at three forest locations in Franklin 
County, Virginia. 
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Fig. 2. Total captures of vertebrates from March-October 
2006-2008 in pitfall traps at three forest locations in Franklin 
County, Virginia. Note that traps were only open for a few 
days in October during 2006 and 2007 and not open during 
October 2008. 


Live and dead captures were not distinguished in 
2006, but in 2007 and 2008, 76.5% and 76.7% of all 
captures were live, respectively. The number of 
captures tended to increase following rain events and 
highest number of captures occurred on dates when 
average diel relative humidity was > 80% (Fig. 1). 

Year and CWD quantity did not significantly affect 
the number of small mammal captures (Table 1), 
although there was a strong trend towards higher 
numbers of captures for 2006 (p = 0.054). There was 
also no significant difference among CWD treatments 
for the three taxonomic groups (amphibians, reptiles, 
mammals) in this study (Table 2). For those species 
with a sufficient number of captures to merit statistical 
testing, there was also no difference among CWD 
treatments. 

Amphibians represented 80.5% of total captures 
with small mammals and reptiles comprising 17.5% and 
2%, respectively. A large proportion of the amphibian 
captures occurred from June to September (Fig. 2), 
corresponding with the dispersal of numerous recently 
metamorphosed juveniles, particularly those of the 
Green Frog, American Toad, and Red-spotted Newt. 
Among the rarer amphibian species captured was one 
Eastern Narrow-mouthed Toad  (Gastrophyrne 
carolinensis), the first recorded for Franklin County. 

Green Frogs were the most common species 
encountered in this study, representing 43.7% of all 
captures; nearly all were juveniles. Approximately 96% 
of the 1,588 green frogs captured during the study were 
from the Moonshine Creek site, which was located ca. 
100 m from a small (0.1 ha) pond. Nearly all of the 
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Table 1. Analysis of variance table for total pitfall trap captures for year and coarse woody debris (CWD) 
treatments in three forest locations in Franklin County, Virginia. Data were transformed using the natural 
logarithm of captures. Differences are considered to be significantly different at p < 0.05. 


| Source |_ Sumsofsquares_ | _Meansquare | df |  Fratio | Pvalue 
Year 3.416 1.708 3.456 0.054 


0.210 0.105 0.212 0.811 


Error 


0.019 0.005 0.009 0.990 


other green frogs were captured at the Chapman Pond 
site, ca. 100 m from the 0.25-ha Chapman Pond. More 
Green Frogs were captured in 2006 than in other years 
(p = 0.002). Location had a strong effect on the number 
of captures. Green Frogs were captured in significantly 
higher numbers at the Moonshine Creek site (p < 0.001) 
and Red-spotted Newts were captured in significantly 
higher numbers at the Chapman Pond site (p < 0.001). 
Green Frog captures peaked in July, while Red-Spotted 
Newt captures peaked later in the summer (Fig. 3). 
Although ten species of reptiles were caught, their 
numbers were low. Reptiles were the least commonly 
captured (n = 80) type of vertebrates during the study 
(Table 2). The Five-lined Skink (Plestiodon fasciatus) 
was the most common reptile species captured (n =32), 
followed by the Wormsnake (Carphophis amoenus). 
White-footed Mouse (Peromyscus leucopus), 
Masked Shrew (Sorex cinereus), and Short-tailed 
Shrew (Blarina brevicauda) were the most common 
small mammals, cumulatively accounting for 80% of 
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Fig. 3. Relative abundance of the three most commonly 
captured amphibians from March-September 2006-2008 in 
pitfall traps at three forest locations in Franklin County, 
Virginia. 
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the 637 mammal captures (Table 2). Captures of these 
species were more evenly distributed throughout the 
year than those of amphibians, with peak abundances in 
May or June (Fig. 4). 


DISCUSSION 


The numbers of small vertebrates in this study were 
heavily weighted toward dispersing juvenile 
amphibians, particularly Green Frogs, but to a lesser 
extent Red-spotted Newts and American Toads. We 
observed that after a period with few or no captures 
during a period of dry weather, many more Green Frogs 
were caught after a rain event, particularly a heavy one 
(> 2.5 cm). Captures tapered off in subsequent days as 
humidity levels dropped and Green Frogs were perhaps 
confined to moist refugia. While adult Green Frogs 
generally stay close to pond margins, recently 
metamorphosed frogs disperse far from their natal 
ponds (Martof, 1953; Schroeder, 1976). Martof (1953) 
found the dispersal of Green Frog metamorphs to be 
highly correlated with precipitation and high humidity 
levels on the forest floor, observations confirmed in our 
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Fig. 4. Relative abundance of the three most commonly 
captured small mammals from March-September 2006-2008 
in pitfall traps at three forest locations in Franklin County, 
Virginia. 
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Table 2. Total pitfall trap captures per coarse woody debris (CWD) treatment over three locations (blocks) 
and three sampling years at forest locations in Franklin County, Virginia. 
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study. Timm et al. (2007) found that precipitation and 
temperature were important variables in the departure 
of juvenile amphibians from breeding sites. 

The larger number of Green Frog captures in 2006 
compared to the other two years of this study may be 
explained by the higher rainfall during that year, 
particularly from late June to early August which was 
the peak period for Green Frog dispersal in the study 
area. Green Frog populations have been known to 
undergo substantial fluctuations in local abundance 
(Hecnar & M’Closkey, 1997). The small mammal 
capture rate was also related to rainfall, as has been 
observed in other studies (Gentry et al., 1966). It has 
been suggested that when rain dampens the forest floor, 
it allows rodents to move while making the least 
amount of noise possible to avoid detection by 
predators (Fitzgerald & Wolff, 1988). 

Captures of many species varied among months. 
Green Frog captures increased dramatically in June and 
peaked in July, coinciding with the peak dispersal of 
juveniles, while Red-spotted Newt captures peaked in 
September, when large numbers of very small (<3 cm), 
recently dispersed juveniles were captured. Captures of 
American Toads tended to be highest in August and 
September. Timm et al. (2007) also observed that Julian 
date varied for dispersal of juvenile amphibian species. 
In our study, captures of Five-lined Skinks and Eastern 
Fence Lizards also increased during the summer, 
coinciding with the hatching of juveniles. 

No significant differences were observed among 
CWD treatments despite the fact that CWD is thought 
to be an important habitat element for small vertebrates 
in forests (Loeb, 1999: McKenny et al., 2006). Several 
other recent studies have also failed to detect a response 
in small vertebrate captures to CWD (Greenberg et al., 
2006; Moseley et al., 2008; Owens et al., 2008; 
Matthews et al., 2009; Davis et al., 2010). Davis et al. 
(2010) suggested that a lack of response on Coastal 
Plain sites may be due to a large number of species 
adept at burrowing into sandy soils of that 
physiographic province, perhaps an adaptation to low 
levels of woody debris due to periodic fires. This does 
not explain, however, studies showing a lack of 
response to CWD manipulation by small vertebrates in 
forests in the Piedmont and Mountain provinces of the 
southeastern United States. 

The numerical dominance of captures in our study 
by dispersing juvenile amphibians may partially explain 
the lack of overall response to CWD manipulation 
treatments because they tend to disperse during rain 
events and may not rely on CWD for cover. In fact, 
CWD could perhaps deflect small amphibians away 
from the pitfall arrays, resulting in more captures in the 
pitfall-drift fence arrays without CWD. In addition, 
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although our study design avoided bias with distance to 
nearby streams, it did not remove bias with distance to 
nearby ponds. At the Moonshine Creek site, the plot 
closest to the pond was the 1X treatment and this plot 
had the largest number of Green Frog captures. 
Likewise, the plot closest to Chapman pond was the 0X 
treatment and this plot had the largest number of Red- 
spotted Newt captures. 

Apart from dispersing juvenile amphibians, 
however, there were no significant differences in 
captures among the CWD treatments for vertebrate 
species whose captures were not dominated by 
dispersing juveniles and whose movements would not 
likely be deterred by CWD, such as small mammals and 
small snakes. Small mammals often use CWD as 
runways to avoid detection by predators and facilitate 
movement (Wolff & Hurlbutt, 1982; Barnum et al, 
1992: McCay, 2000). 


CONCLUSIONS 


We report the relative abundances of small 
vertebrates in hardwood-white pine forests in the upper 
Piedmont and dominated by dispersing juvenile 
amphibians in summer. A strong relationship between 
the activity of small vertebrates and rainfall was 
observed. Although known to be important for many 
small vertebrate species, no significant difference was 
detected in the number of captures for any small 
vertebrate group or individual species to the amount of 
fallen stems or branches within the vicinity of trapping 
locations. 
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ABSTRACT 


The viviparous hoplonemertean Prosorhochmus americanus (Gibson et al.) is documented for the first time in 
Virginia. The nemertean occurs on the north jetty at Rudee Inlet, Virginia Beach, VA in the intertidal zone 
associated with stunted oysters and byssal threads of mussels. This finding raises the number of nemertean species 
recorded for Virginia to 23 and is the third report of this species in North America, extending its range 
approximately 650 km northward of the type locality. Field observations suggest that this gregarious worm is 
inactive during daytime low tides, and laboratory studies reveal that the worm feeds on amphipod crustaceans that 
co-occur on the jetty. New data for the stylet to basis ratio and observations on the number of juveniles per ovary are 


presented. 


Key words: Nemertean, hoplonemertean, marine fauna, Rudee Inlet, Virginia. 


INTRODUCTION 


Nemerteans, or ribbon worms, comprise an 
understudied but abundant taxon of predominantly 
marine worms and represent an important component of 
both the infaunal and epifaunal benthic communities. 
Studies of their predatory habits also suggest that they 
play a role in structuring these marine communities 
(Thiel, 1998). The nemertean fauna of Virginia was 
surveyed in 1962 by W. E. McCaul, resulting in a 
publication that included two new species descriptions 
and an identification key (McCaul, 1963). A total of 22 
Species was found in the subtidal and intertidal waters 
of the York River, Chesapeake Bay, and the Eastern 
Shore of Virginia. Checklists of the marine benthic 
fauna of the York River (Gillete & Schaffner, 2009) 
and Chesapeake Bay (Wass, 1972) also include some of 
the species reported by McCaul as well as a few listed 
as unidentified. To our knowledge, no new nemertean 
records have been reported since McCaul’s paper 
appeared. Here we report a new record for the 
viviparous nemertean Prosorhochmus americanus 
Gibson et al. (1986) from a marine  epifaunal 
community of the Virginia Atlantic Coast, provide a 


brief description of the species as an identification aid, 
and present some observations on its natural history. 
This nemertean has been reported previously only from 
South Carolina (Gibson et al., 1986) and Florida 
(Maslakova & Norenburg, 2008). 


MATERIALS AND METHODS 


Specimens of P. americanus were found in the 
intertidal zone under the attached valves of stunted 
oysters (Crassostrea virginica) and among the byssal 
threads of blue mussels (Mytilus edulis) on the north 
jetty at  Rudee Inlet, Virginia Beach, VA 
(36°49'48.80"N, 75°58'05.5"W) in September 2007, 
May 2009, August 2009, September 2009, and 
November 2009. The Rudee Inlet north jetty is 
approximately 256 meters in length and extends from 
the level of the boardwalk into the Atlantic Ocean. It 
consists of irregularly-shaped granite rocks 1-2 meters 
wide piled several layers high. Consistent zonation of 
fauna was not apparent on all rocks in the areas 
sampled, although a few exhibited an upper mixed 
oyster/barnacle zone and a lower zone of amphipod 
crustacean mud tubes. 
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Nemerteans were collected for identification and 
laboratory observation by prying oysters from the 
granite boulders using a table knife and gently pulling 
mussels from the rocks. Individuals of P. americanus 
clinging to oysters, rock surfaces or crawling from 
byssal threads of mussels were transferred to plastic 
bags containing seawater and transported to the 
laboratory for observation. Alternatively, mussels and 
oysters were pried from the rocks, transported to the 
laboratory in bags of seawater, transferred to culture 
dishes, and allowed to stand for several days. These 
dishes were monitored daily, and all worms that 
crawled to the edge of the dish from the mussel clumps 
or oysters were transferred with a pipette to dishes 
containing fresh seawater for further observation. All 
collections were made during daylight hours at low 
tide. 

Identification was accomplished using the species 
description of Gibson et al. (1986) and the updated 
information in Maslakova & Norenburg (2008). 
Voucher specimens are deposited in the United States 
National Museum of Natural History. Stylets and stylet 
bases were measured from digital images using Image J 
software (Abramoff et al., 2004). 


RESULTS AND DISCUSSION 


Prosorhochmus americanus was found in the 
intertidal zone under oysters and among the byssal 
threads of the blue mussel, where the worms are likely 
protected from desiccation during low tide. This species 
tends to be gregarious with several individuals typically 
situated under a single oyster. The worms did not 
appear to be active during daylight hours at low tides, 
and additional field observations will be necessary to 
determine when they search for prey. 

Besides mussels and oysters, animals occurring on 
the rocks with P. americanus included amphipods 
(Jassa falcata, Corophium cf. insidiosum, and Hyale 
plumulosa), isopods (Sphaeroma quadridentatum), and 
nemerteans (Zubulanus  pellucidus, Zygonemertes 
virescens, and Lineus bicolor). The other nemerteans 
were never observed in P. americanus aggregates, 
however, and were not abundant. The amphipod Hyale 
plumulosa was often found in large numbers in the 
immediate vicinity of P. americanus. Preliminary 
laboratory experiments reveal that P. americanus feeds 
on amphipod crustaceans (Caplins and Turbeville, pers. 
obs. ). 

Prosorhochmus americanus is a_ yellow-orange 
worm (Fig. 1), and no other intertidal nemertean 
reported for Virginia exhibits a similar coloration. 
Adults range in size from 4-16 mm in length and 0.2-1 
mm in width. There are four conspicuous black ocelli at 
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Fig. 1. Adult Prosorhochmus americanus containing juveniles 
(ju). The yellow-orange color distinguishes the nemertean 
from other intertidal epifaunal species recorded from Virginia. 
The specimen was photographed after relaxation in MgCl. 


Fig. 2. Dorsal side of the anterior end of Prosorhochmus 
americanus, showing the prosorhochmid smile (ps), which is 
characteristic of the genus. 
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Fig. 3. Light micrographs of the anterior end and stylet apparatus of a mature individual of Prosorhochmus americanus. 
A. The compressed anterior end, revealing the partially everted proboscis with papillae (pa), four ocelli (oc), and dorsal cerebral 
ganglia (cg). B. The stylet apparatus. The central stylet (st) rests on an organic basis (bs). Reserve stylets are situated in 


accessory stylet sacs (as). 


the anterior end that appear partially fused in some 
individuals. The anterior end bears a conspicuous dorsal 
crescent-shaped body wall fold (Fig. 2) that has been 
dubbed the ‘prosorhochmid smile’ (see Maslakova & 
Norenburg, 2008). This character is diagnostic for the 
genus. The cream-colored proboscis is nearly as long as 
the body of the worm, and the outer epithelium is 
papillate along much of its length (Fig. 3A). The 
proboscis is armed with a spike-shaped stylet resting on 
a truncated basis (Fig. 3B) and is situated in the middle 
region of the eversible proboscis. There are two 
accessory stylet sacs, each containing 2-4 reserve (= 
accessory) stylets that lie anterolaterally to the stylet 
apparatus (Fig. 3B). The stylet to basis (S/B) ratio 
ranges from 0.58-0.74 with an average of 0.65 (Table 
1). It is important to note that the ratio (0.45-0.5) 
reported by Gibson et al. (1986) is based on only 3 
individuals, one of which was immature, and the small 
sample size likely accounts for the difference in ratios 
reported here. Intraspecific variation in the S/B ratio is 
not uncommon, for example ranging from (0.38-0.65) 
in Prosorhochmus  chafarinensis (Maslakova & 
Norenburg, 2008) and may be correlated with body 
SIZe. 

Prosorhochmus americanus is hermaphroditic and 
viviparous. Most individuals collected in May through 
November 2009 contained developing embryos as well 
as juveniles (Fig. 1). In the laboratory we have 
observed juveniles exiting the adult through its anus 
(anal parturition), confirming the observation of Gibson 
et al. (1986). Actively gliding juveniles measured 
within 24 h of emergence ranged in length from 2.5-4.5 
mm with an average length of 3.7 mm (n = 36 
individuals). 


One character that distinguishes P. americanus from 
the closely related European species P. claparedii is the 
presence of more than one juvenile per ovary in the 
former species (Fig. 4; see Gibson et al., 1986 and 
Maslakova & Norenburg, 2008). Our observations 
suggest that this character is variable in the Rudee Inlet 
population: the ovaries of some individuals contained 
only a single juvenile whereas the ovaries of other 
specimens contained one or two juveniles (Fig. 4). This 
may reflect intraspecific variation, and more 
observations for P. claparedii are needed to determine 
if the feature is variable for this species or if a single 
juvenile per ovary is diagnostic (see Maslakova & 
Norenburg, 2008 for discussion). 


Fig. 4. Light micrograph of the body wall (bw) of an adult 
individual of Prosorhochmus americanus, showing two 
juveniles (ju) at different developmental stages within a single 
ovary. in - intestine, pr - proboscis. 
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Table 1. Stylet apparatus measurements. 


Specimen Stylet Basis S/B 
(S,pum) __(B, wm) 

1 98.6 143.8 068 
ps 90.4 133.1 0.68 
3 75.4 117.9 0.64 
4 80.7 120.5 0.67 
5 83.1 122 0.74 
6 78.3 120.7 0.65 
3 57.8 99.3 0.58 
8 73.2 123.4 0.60 
9 92.6 148.0 0.65 
10 113.0 188.0 0.60 

Average 84.31 130.69 0.649 


Provisional analyses of two mitochondrial genetic 
markers revealed complete identity between these 
species, but only two individuals of P. claparedii and 
one of P. americanus were available for comparison 
(Maslakova & Norenburg, 2008). Additional genetic 
comparisons including nuclear markers with a larger 
sample will be necessary to definitively establish if 
these represent separate species as suggested by one 
internal anatomical difference (purple cephalic glands) 
and the difference in the number of developing 
juveniles per ovary (see Maslakova & Norenburg, 2008 
for detailed discussion). 

Prosorhochmus americanus is the only species of 
the genus reported from North America. It has been 
previously recorded only in Florida (Maslakova & 
Norenburg, 2008) and South Carolina (Gibson et al., 
1986). The type locality is the North Jetty at the mouth 
of Winyah Bay near Georgetown, SC. Additional 
populations were found on rock jetties at Murrells Inlet, 
SC, on the north jetty at the mouth of Charleston 
Harbor, near Charleston, SC, and on rock groins located 
on the high-energy beach at Pawleys Island, SC 
(Gibson et al., 1986; Turbeville, pers. obs.). Another 
population was found associated with the fouling 
community on rocks at Oregon Inlet, North Carolina in 
2007 (C. R. Runnels and J. M. Turbeville, pers. obs.), 
and several populations were discovered on_ the 
southeast coast of Florida by J. L. Norenburg, 
Smithsonian Institution (Maslakova & Norenburg, 
2008). Florida specimens were situated under and 
among coral rubble at Sebastian Inlet, among rubble 
and on the North Jetty near Fort Pierce, from concrete 
pilings in the Indian River near Lake Worth Inlet, and 
from cement pilings at Virginia Key. Our finding 
extends the range of this species northward of the type 
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locality by approximately 650 km (400 miles). 
Whether this represents a poleward shift attributable to 
global warming, as suggested for some other intertidal 
and subtidal invertebrates (see Parmesan, 2006; Jones et 
al., 2009), is unclear. It is possible that this species was 
overlooked in previous faunal surveys. Further field 
work will be required to assess the extent of the range 
of P. americanus in Virginia and North America. 

The dispersal mechanism of this species has not 
been established, but we speculate that, because it lacks 
a pelagic larval stage and is part of the fouling 
community, dispersal likely occurs by rafting on algae 
and debris or transport on boat hulls, as has been 
documented for various benthic invertebrates, including 
some nemerteans (see Highsmith, 1985; Thiel & 
Gutow, 2005a, b). 
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ABSTRACT 


Pistia stratiotes L. (water lettuce) is newly reported for Virginia. The species was prevalent in Reedtown Lake in 
Virginia Beach during November 2007. The invasion of P. stratiotes can be detrimental to a waterbody because it 
can rapidly reproduce and form dense mats, increase siltation, reduce or deplete oxygen levels, and reduce the 
suitability of benthic substrates for nesting by fish or as a habitat for macroinvertebrates. 


Key words: aquatic invasive species, hydrophyte, Pistia stratiotes, Virginia, Virginia Beach, water lettuce. 


INTRODUCTION 


Pistia stratiotes L. (water lettuce) is a free-floating 
monocotyledonous (Anonymous, n.d.) perennial (but 
may act as an annual) herb in the Aroid family (Dray & 
Center, 2002) that was first reported in Florida, USA in 


1765. It now occurs on all continents except Europe and 
Antarctica, making it one of the most widely distributed 
hydrophytes (Hilhorst, n.d.). Water lettuce has been 
found in lakes, ponds, reservoirs, canals, and slow- 
flowing streams and rivers (Dray & Center, 2002). The 
most common means of spreading the species from 
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continent to continent is through ballast water in ships 
(primarily from South America). For years, P. stratiotes 
has been used in the aquarium trade as an ornamental 
plant and most recently has been used in wastewater 
treatment for nutrient removal (Wisconsin Department 
of Natural Resources, 2008). Water lettuce can be 
introduced into a waterbody when local citizens empty 
landscape ponds containing this species into a lake or 
storm water drain. 


DISCOVERY IN SOUTHEASTERN VIRGINIA 


According to the United States Department of 
Agriculture (USDA) Natural Resources Conservation 
Service Plants Database (2010), P. stratiotes has been 
recorded in the Southeast from North Carolina, South 
Carolina, Georgia, and Florida, but it does not occur in 
Virginia. South Carolina has declared P. stratiotes as an 
invasive aquatic species, whereas Florida has prohibited 
the plant. The Digital Atlas of the Virginia Flora 
indicates the species was discovered on the campus of 
the University of Richmond in 2008 and persisted over 
the winter. Additionally, P. stratiotes was collected in 
the Diascund Reservoir in New Kent County in 2009 (J. 
Perry, pers. comm. ). 

The Hampton Roads Sanitation District began 
monitoring Reedtown Lake in Virginia Beach, Virginia, 
in the fall of 2005 with the goal of evaluating water 
quality improvements that may result from vertical and 
horizontal circulation of water. Pistia stratiotes was 
discovered in the lake on 14 November 2007 during a 
monthly water quality monitoring event, at which time 
it was found to cover approximately 60% of the lake 
surface. A sample was collected and identified in the 
laboratory at Christopher Newport University by Dr. 
James Perry, Professor of Marine Science at the 
Virginia Institute of Marine Science. No voucher 
specimen was retained, but photographs were taken 
(Fig. 1). 

Pistia stratiotes was prevalent in Reedtown Lake 
until January 2008 and reappeared from July 2008 
through December 2008, but has not been found in the 
lake on subsequent visits. We hypothesize that P. 
stratiotes was initially introduced into the lake by one 
or more neighboring landowners. Reedtown Lake is 
located in an_ upper-class neighborhood, with 
immaculate landscaping and possibly landscaping 
ponds or Koi ponds that frequently contain P. stratiotes 
that can be purchased from a local nursery. Drainage of 
a landscape pond into the lake could have deposited 
live plants or seeds of this species into Reedtown Lake. 
From the beginning of the monitoring study until the 
present, the lake has also been dominated by Lemna 
minor L. (common duckweed) and submerged aquatic 
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Fig. 1. Presence of Pistia stratiotes and Lemna minor in 
Reedtown Lake (photo courtesy of the City of Virginia 
Beach). 


vegetation. Flowering and/or fruiting of P. stratiotes 
was not evident upon its discovery. 

Reedtown Lake has a surface area of 0.024 km’, an 
average depth of 0.7 m, and an average pH of 7.8. 
Recorded pH levels within the lake have ranged from 
5.6 in shallow areas during the winter months to 10.0 
during the spring months in other portions of the lake. 
We believe the elevated pH levels result from the 
application of lime to lawns bordering the lake. 
Temperature stratification is not apparent throughout 
the majority of the lake due to its shallowness. 
Reedtown Lake does not contain a central “main stem” 
but consists of north and south embayments of roughly 
equal surface area that drain towards the main station 
and then into the Lynnhaven River east of the 
confluence of the two lake arms. An aerator station is 
located in each arm with a third monitoring aerator 
station at the discharge point from Reedtown Lake 
(City of Virginia Beach, 2005). 

Discussions with a City of Virginia Beach employee 
confirmed that P. stratiotes has not been discovered in 
any other waterbody in the city (S. McLaughlin, pers. 
comm.). Furthermore, there are no reports of P. 
stratiotes from the Great Dismal Swamp in 
southeastern Virginia and northeastern North Carolina 
(D. Schwab, pers. comm.). Discussions with a fisheries 
biologist based in northeastern North Carolina 
confirmed the presence of P. stratiotes in Snug Harbor, 
Yeopim Creek in Perquimans, NC in the fall of 2008 
(K. Dockendorf, pers. comm.). This site is 92 km 
southwest of Reedtown Lake. However, there have 
been no confirmed sightings in the neighboring North 
Carolina counties of Camden and Currituck. The 
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Diascund Reservoir in New Kent County is 92 km 
northwest of Reedtown Lake. 


BIOLOGY OF WATER LETTUCE 


Water lettuce grows most rapidly in_ polluted, 
impacted systems (Ghavzan et al., 2006) with silty, 
muddy substrates and clear, shallow waters (Benson et 
al., 2004). Additional favorable conditions for water 
lettuce include aquatic environments with moderate 
hardness and neutral pH (Wisconsin Department of 
Natural Resources, 2008). The species is able to rapidly 
colonize fertile waters with temperatures of ~20°C for a 
significant part of the year and can spread by the 
production of daughter plants on stolons (Hilhorst, 
n.d.). Water lettuce reproduces rapidly and can colonize 
available open-water portions of lakes in a single 
growing season and attain total biomass of up to 2,000 
g/m’ (Dray & Center, 1992). Hydrosoils have been 
shown to hold 4,196 water lettuce seeds/m* (Dray & 
Center, 1989). The leaves and stems are frost intolerant 
(Dray & Center, 2002), but seeds remain viable when 
exposed to -5°C for several weeks (Pieterse et al., 
1981). The species also reproduces asexually (Dray & 
Center, 2002). 

Natural predators of water lettuce include 21 
insects, 14 of which are beetles (Dray & Center, 2002). 
Its main natural pathogens include Ramularia pistiae 
(leaf spot fungus), Cercospora pistiae (a pathogenic 
fungus) (Silvia et al, 2005), and Sclerotinia 
sclerotiorum (Waipara et al., 2006). Water lettuce has 
been known to outcompete other invasive aquatic plants 
including FEjichhoria  crassipes (water hyacinth) 
(Wisconsin Department of Natural Resources, 2008), 
Ceratophyllum demersum (coontail), Myriophyllum 
spicatum (Eurasion water milfoil), Najas marina (spiny 
naiad), and Trapa natans (water chestnut) (Sajna et al., 
2007) through its rapid growth rate and ability to shade 
the underlying waterway that it invades. 


ECOLOGICAL IMPACTS AND CONTROL 


Water lettuce forms dense mats in a waterbody that 
deplete oxygen in underlying water and sediments by 
blocking the air-water interface, by respiration of the 
roots, and decay of dead plants (Hilhorst, n.d.). The root 
system of water lettuce increases siltation in the 
waterway by its massive root hairs that penetrate into 
lake mud (Clowes, 1990). Siltation in lakes causes the 
underlying benthic substrate to become unsuitable for 
nesting by fish or as habitat for macroinvertebrates such 
as mosquitoes (family Culicidae) and other biting 
insects (Dunn, 1934). 


Biological control of water lettuce includes using 
a weevil, Neohydronomus affinis, and a_ moth, 
Namangana pectinicornis. Successful herbicidal control 
has been achieved through the use of 2, 4-D amine. 
During an experimental study in New Zealand, hand 
removal was successful in eliminating the species after 
it was deliberately planted (Hilhorst, n.d.). 

The City of Virginia Beach does not use any control 
actions to prevent or reduce the prevalence of P. 
stratiotes in Reedtown Lake, nor did the City use any 
control actions to remove P. stratiotes after the 
discovery. However, the species is no longer present in 
Reedtown Lake. 


CONCLUSION 


Since 2008, P. stratiotes has not been observed in 
Reedtown Lake. This is a surprising finding considering 
the fact that the City of Virginia Beach did not use any 
measures to remove and/or treat the species. However, 
the possibility of a re-colonization still exists if local 
residents are not informed and educated about the 
detrimental effects of P. stratiotes if it is not disposed 
of properly. If introduced to a remote waterway, it may 
be difficult to control the spread of this invasive 
species. 
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EASTERN BOX TURTLE (TERRAPENE CAROLINA 
CAROLINA) SCAVENGES SHORT-TAILED SHREW 
(BLARINA  BREVICAUDA) IN NORTHERN 
VIRGINIA. — Eastern Box Turtles (Terrapene carolina 
carolina) have a markedly catholic diet, ranging from 
fruit, leaves, fungi, earthworms, snails and slugs, to 
insects (Ernst et al., 1994; Dodd, 2001). Box turtles 
have also been reported to scavenge a diverse variety of 
carrion including small mammals, lizards, snakes, fish, 
and birds (Ernst et al., 1994; Dodd, 2001). We observed 
an adult Eastern Box Turtle scavenging a Short-tailed 
Shrew (Blarina brevicauda) on 23 May 2008 in Fairfax 
County, Virginia (38°46.3’N, 77° 5.7’W). The turtle 
had torn open the abdominal cavity and pulled out the 
shrew’s internal organs (Fig. 1). The shrew had been 
dead for >12 hours as evidenced by the strong odor of 
decomposition, the presence of several bottle flies 
(Lucilia sp.) on the carcass, and several hundred fly 
larvae (2-3 mm) embedded in the fur. Experimental 
evidence suggests that box turtles cue on movement, 
odor, and color to find food (Fitch, 1966). In this case, 
we suppose that olfaction was the primary sense used to 
detect the dead shrew. 

We thank Neal Woodman (USGS) for identifying 
the shrew. 
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Fig. 1. Eastern Box Turtle (Terrapene carolina carolina) 
feeding on dead Short-tailed Shrew (Blarina brevicauda). 
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A Lifetime of Contributions to Myriapodology and the 
Natural History of Virginia: A Festschrift in Honor of 
Richard L. Hoffman's 80th Birthday. Steven M. Roble 
& Joseph C. Mitchell (editors). 2009. Special 
Publication Number 16, Virginia Museum of Natural 
History, Martinsville, VA. Pp. i-xvi, 1-458. ISBN: 1- 
884549-31-4. $76.00, plus shipping. Available at: 


http://www.vmnh.net/store.cfm? itemID=97 


Dr. Richard L. Hoffman has devoted much of his 
life to the study of the natural history of Virginia and 
the southern Appalachians, while simultaneously 
establishing himself as a leading authority of the 
world’s milliped fauna. Since 1944, he published more 
than 485 scholarly papers and books, and over 50 
popular articles on a mind-boggling array of taxa, 
including millipeds, amphibians, reptiles, worms, 
mollusks, arachnids, beetles, and true bugs. During his 
incredibly productive career, Dr. Hoffman has 
described more than 600 new taxa. Nearly 50 taxa have 
been described in his honor in recognition of his 
prodigious work and broad contributions as a scientist, 
teacher, mentor, editor, curator, and conservationist. 

Given this exemplary record of scholarship, it was 
no surprise that a symposium was organized to 
celebrate Dr. Hoffman’s life and work on the occasion 
of his 80" birthday. An event entitled “A Lifetime of 
Contributions to Myriapodology and the Natural 
History of Virginia. A Symposium in Honor of Richard 
L. Hoffman's 80th Birthday” was co-organized by 
Steve Roble, Joe Mitchell, and Nick Fraser at the 
Virginia Museum of Natural History in Martinsville on 
September 21-22, 2007. The symposium was co- 
sponsored by the Virginia Museum of Natural History, 
Virginia Natural History Society, and Patrick Henry 
Community College. The Virginia Herpetological 
Society and its founder, Franklin Tobey, provided 
additional funding for the event. Approximately 90 
colleagues, friends, and family attended the reception, 
symposium, and banquet. 

Many of the papers presented at the symposium 
became the foundation for the volume entitled “A 
Lifetime of Contributions to Myriapodology and the 
Natural History of Virginia: A Festschrift in Honor of 
Richard L. Hoffman's 80th Birthday,” published as a 
Special Publication of the Virginia Museum of Natural 
History. The Hoffman Festschrift is handsomely bound, 
printed on heavy glossy paper, and richly illustrated 
with detailed maps, tables, line drawings, black and 
white photographs, and three color plates that include a 


fine portrait of the Festschrift’s honoree, Dr. Richard L. 
Hoffman. 

The Hoffman Festschrift is a collection of 32 papers 
rendered by 41 authors living on four continents. It is 
divided into seven parts, including introduction and 
biography, herpetology, myriapodology, crustacean 
biology, entomology, miscellaneous (paleontology, 
phytogeography), abstracts of symposium _presen- 
tations, and appendices. The cumulative breadth of 
taxonomic topics presented in these articles is a direct 
reflection of Dr. Hoffman's own broad taxonomic 
interests. Descriptions are presented for one new genus 
and 32 new species, 11 of which are named in honor of 
Dr. Hoffman. Several of these species occupy highly 
threatened habitats and are potentially threatened with 
extinction. As an entomologist, the papers dealing with 
Virginia invertebrates were of the greatest professional 
interest, especially the three entomological contri- 
butions that touch on Virginia’s beetle fauna. 

There is a strong biographical component of the 
Festschrift that brings Dr. Hoffman’s achievements as a 
scientist, educator, and mentor into sharp focus. The 
most compelling biographical article was written by 
one of the Festschrift’s editors, Steve Roble. “Richard 
Lawrence Hoffman: A Biography and Review of his 
Contributions to Natural History, with Particular 
Reference to the Fauna of Virginia” sets the standard 
for future biographies of prominent biologists in 
Virginia and beyond. Roble’s relentless pursuit of all 
things Hoffman is nothing short of impressive. 
Beginning with Hoffman’s years as a nascent naturalist 
in Clifton Forge, Roble highlights the young man’s 
early family life and influences, and traces his academic 
pursuits from the halls of the University of Virginia, 
Cornell University, and Virginia Tech to the Virginia 
Museum of Natural History. 

Festschrift co-editor, Joseph Mitchell, follows up 
Roble’s detailed biography with a more specialized 
contribution that focuses on Dr. Hoffman’s 
contributions to Virginia herpetology. Mitchell notes 
that Hoffman “... was a herpetologist first and 
myriapodologist second” and has to his credit more 
than 60 herpetological publications that offer up 
taxonomic contributions on and biogeographic analyses 
of lizards and salamanders, as well as contributions to 
their conservation. William Shear and Pietra Sierwald 
each present summaries of Hoffman’s contributions to 
myriapodology. 

Papers that were presented at the symposium, but 
not included as full manuscripts in the Festschrift, 
appear in the abstracts section. The appendices include 
excerpts from Dr. Hoffman’s weekly nature columns 
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“Do You Know?” These interesting and well-written 
essays were penned when the author was only 16 years 
old. They appeared during the summer and fall of 1944 
in “The Daily News” published in Clifton Forge, 
Virginia. The remaining appendices not only provide 
insights into Dr. Hoffman and his work as seen through 
the popular press at different points of his career, but 
also a whimsical taxonomic description of the man 
himself. 

The breadth and depth of the scientific content of 
the Hoffman Festschrift has secured its place among the 
important works on Virginia natural history. The 
vibrant biographical aspects of the work will also 
appeal to many who consider themselves fans of Dr. 
Hoffman as a scientist, naturalist, and teacher. I heartily 
congratulate the  Festschrift’s editors, WMNH 
publications editor Jessica Davenport, and each of the 
work’s 41 contributors for pooling their talents to create 
a stunning and informative publication worthy of Dr. 
Hoffman and his life of scholarly achievement. 


Arthur V. Evans 

1600 Nottoway Avenue 
Richmond, Virginia 23227 
arthurevans@verizon.net 


Reports 
1. President’s Report 


Thanks to Lisa Williams and Richard Goover for 
their interest in serving the VNHS by their willingness 
to be candidates for the available councilor position 
starting in 2010. Congratulations to Lisa who was 
elected to this position. We look forward to having her 
on the board. The society would also like to thank Janet 
Reid for her fine service as councilor for the past four 
years and wishes her well in New York as she embarks 
on new endeavors. 

I would also like to remind all members to be sure 
to renew their membership, and to try to recruit 
additional members for the society. As indicated in the 
Secretary-Treasurer’s report below, our membership 
has declined significantly over the past two years, so we 
need to work on retaining and recruiting new members. 
The society is still financially healthy but we do want to 
increase our membership. I would also like to 
encourage members to seriously consider submitting a 
manuscript to Banisteria. We are especially interested 
in papers on plants and vertebrates. Remember that 
there are no page charges for members. 


Respectfully submitted, 
C. Barry Knisley, President 


2. Minutes of December 2009 Council Meeting 


The 2009 meeting of the Council of the Virginia 
Natural History Society was held in Settle Hall, 
Hampden-Sydney College, Hampden-Sydney, Virginia, 
on December 5", 2009. In attendance were Bill Shear, 
Barry Knisley, Richard Hoffman, Steve Roble, Judith 
Winston, Ralph Eckerlin, and Oliver Flint. The meeting 
was called to order by President Barry Knisley at 12:50 
PM. 

The minutes of the 2008 meeting and the report of 
the Secretary-Treasurer were approved unanimously. 
Membership presently stands at 122 (18 institutional 
members), and the treasury contains $7,122.62. The 
Secretary noted that an e-mail reminder sent in 
connection with the publication of Banisteria 32 
resulted in 24 expired members paying their current 
dues. The dues are now connected to the two annual 
issues of Banisteria, rather than the calendar year, 
which has drastically reduced enquiries from 
members provoked by the irregular appearance of the 
journal. 

Ralph Eckerlin noted that the Virginia Community 
College System has been hiring numbers of new 
faculty; he promised to canvass new faculty in biology 
departments and to urge them to join VNHS. A 
question was asked about how many new members 
were obtained via the September symposium, but that 
could not be answered without looking at the 
membership list and comparing it to symposium 
registrations (a later e-mail from Tom McAvoy 
indicated that of the symposium registrants, half (28) 
were not members; four of these have already joined 
and Tom will urge the others to do so). 

Steve Roble reported that the Hoffman Festschrift 
has been published. Sales for the volume will be 
handled by VMNH. While free volumes were not 
provided to the contributors, each author received a 
pdf reprint of his or her article for distribution to 
colleagues. 

The September 2009 symposium was reviewed. The 
Society lost just over $600 on the symposium, but it 
was deemed a sucéss d’estime. Council members 
expressed gratitude to Tom McAvoy for organizing the 
symposium. The publication of the symposium 1s in the 
hands of Joe Mitchell, who had reported to Steve Roble 
that so far only one manuscript had been received. It 
appeared that no definite arrangements for publication 
had yet been made. The Society would probably not be 
able to contribute to the costs of publication of the 
symposium as a single commercial volume, but there 
was some discussion of how it might be possible to use 
Banisteria to publish at least some of the symposium 
contributions, perhaps in a shortened form. Barry 
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Knisley will contact Joe Mitchell to learn more about 
his plans. 

Banisteria editor Steve Roble reported that number 
33, for spring 2009, was published in August as a 64- 
page issue. Manuscripts for number 34 are showing 
more diversity than usual, but still most are on insects. 
About 36 pages worth of papers are now in the process 
for this issue. Steve estimated it may appear in January 
or February, 2010. Steve asked the Council’s guidance 
on several matters including color for the upcoming 
issue’s cover (generally not thought a good idea) and 
the possibility of his inviting articles from potential 
contributors (generally thought a very good idea). The 
Council also discussed the possibility of a special issue 
on recent work being done on the Shenandoah River, 
perhaps to be organized by a guest editor. There was 
enthusiasm for this project and Steve was asked to carry 
it forward. 

Ballots for the annual election will be sent out either 
separately or with Banisteria 34, depending on when 
the issue may be ready. A new councilor is needed to 
replace Janet Reid, and several candidates were 
mentioned. Barry Knisley promised to prepare the 
ballot and transmit to the secretary for mailing. 

The meeting was adjourned at approximately 3 PM. 


Respectfully submitted, 
William A. Shear, Secretary/Treasurer 


3. Secretary-Treasurer’s Report 


As of June 1, 2010, the society has 92 members, 
including 15 institutions. This represents a reduction in 
membership from December 2009 (122 members, 18 
institutions). In December 2008, we had 133 members, 
including 19 institutions. Membership has declined 
over the past four years from the most recent high point 
in 2004, when we enrolled 165 members, including 22 
institutions. This is an approximate 55% decline to the 
current number. 

In October 2009 and April 2010, the secretary sent 
both electronic and postal reminders to members who 
had not renewed. Each of these generated responses 
from about half of those contacted. 

Our current bank balance is $7,712.53, an increase 
of $589.91 from July 2009. The increase is within a few 
dollars of making up our losses on the September 2009 
symposium. 


Respectfully submitted, 
William A. Shear, Secretary/Treasurer 
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4. Webmaster’s Report 
VNHS Website Traffic: 
Page Unique’ First Time _—_ Returning 
Month Loads _ Visitors Visitors Visitors 
Jan 2010 82 65 53 12 
Feb 2010 129 98 76 22 
Mar 2010 124 93 69 24 
Apr 2010 77 53 34 19 
May 2010 61 40 29 11 
DEFINITIONS: 


Page Loads - The number of times the front page has been visited. 
Unique Visitors - Total of the returning visitors. 

First Time Visitors - First time visitor to the VNHS website. 
Returning Visitors - A person returning to our website for another 
visit an hour or more later. 


Location of recent VNHS visitors: 
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Brasil 
We would like to thank the Conservation Management 
Institute (www.cmiweb.org) for hosting the VNHS 
website. 


Respectfully submitted, 
John White, Webmaster 


5. Editor’s Report 


This issue of Banisteria contains one of the most 
diverse collections of papers that the society has 
published in recent years, including an_ historical 
contribution as well as a lengthy paper pertaining to the 
native peoples of Virginia. Readers will also note the 
inclusion of color figures in two papers in this issue; 
this option is available to all authors if they are willing 
to defray the costs (currently $50 per color page). I 
have already received a good number of submissions 
for the fall issue and will strive to get it printed before 
the end of the year. More submissions are welcomed. 
Finally, I would like to thank associate editor Mitchell 
for soliciting peer reviews of the Regal Fritillary paper 
in this issue. 


Steve Roble, Banisteria Editor 


Virginia Natural History Society 
Website: va-nhs.org 


General Information 


The Virginia Natural History Society (VNHS) was 
formed in 1992 to bring together persons interested in 
the natural history of the Commonwealth of Virginia. 
The VNHS defines natural history in a broad sense, 
from the study of plants, animals, and other organisms 
to the geology and ecology of the state, to the natural 
history of the native people who inhabit it. The goals of 
the VNHS are to promote research on the natural 
history of Virginia, educate the citizens of the 
Commonwealth on natural history topics, and to 
encourage the conservation of natural resources. 
Dissemination of natural history information occurs 
through publication of the journal Banisteria, named for 
John Banister (1650-1692) who was the first university- 
trained naturalist to work in Virginia. The first issue 
was published in 1992, and the journal is published 
twice per year in spring and fall. Articles cover a wide 
array of subjects, and prospective authors are 
encouraged to submit manuscripts on any aspect of 
natural history in Virginia; book reviews and 
biographies of relevance to natural history in Virginia 
are also welcomed. The editor of Banisteria will also 
consider manuscripts on any aspect of natural history 
from neighboring states if the information concerns a 
Species native to Virginia or the topic is directly related 
to regional archaeology, anthropology, botany, 
ecology, zoology, paleontology, geology, geography, 
or climatology. Manuscripts are peer-reviewed for 
suitability and edited for inclusion in the journal. Page 
charges ($15/page) are waived for VNHS members. 
The society’s website contains instructions for authors, 
the titles (and abstracts beginning in 2004) of all 
Banisteria papers, and downloadable versions (PDF 
format) of numerous articles from past years. 


Memberships 


The VNHS is open to anyone with an interest in natural 
history and welcomes participation by all members in 
society activities and efforts to promote education and 
conservation. Membership includes a subscription to 
Banisteria and invitations to periodic symposia and 
BioBlitz surveys. Annual dues for members are $20 
(per calendar year); library subscriptions are $40 per 
year. Checks should be sent to the Secretary/Treasurer, 
who also has back issues of Banisteria available at 
$10.00 each (except Nos. 1-6 are $5.00 and No. 13 is 
$18.00). The VNHS is a tax-exempt, nonprofit, society 
under Section 501(C)3 of the IRS. We welcome 
donations to support our mission in Virginia. 


The Virginia Natural History Society 
Application for Membership 


Name 


Address 


Zip Code 
Phone 
Email 


Area(s) of Interest 


ANNUAL DUES AND SUBSCRIPTIONS 
TO BANISTERIA 
(memberships and subscriptions are by calendar 
year; subscribers/members outside the United 
States should add $3.00 for additional postage) 


$500.00 Life (not annual) 
$300.00 Benefactor 
$100.00 Patron 

$50.00 Supporting 
$40.00 Institutional 
$25.00 Family 

$20.00 Regular 

$5.00 Student (see below) 


L 
L 
L 
L 
L 
Ee] 
L 
L 
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I have added a contribution of $ 
to my membership dues. 


The special student rate 1s applicable only when 
accompanied by the following certification signed 
by a faculty advisor. 


Institution 
Advisor 


Date 


Make checks or money orders payable to: 
Virginia Natural History Society 


Send membership form and dues to: 
Dr. William Shear, Secretary-Treasurer 
Virginia Natural History Society 
Box 96 
Hampden-Sydney, Virginia 23943 


